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(I) 



[fl5 2] 




(Dc i~8m^, . 

(2) C 2~8r;i"5r— 

(3) C2~8m-^ 

(4) C3~15©m :2«5£*fettH3R««*at> 
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AM® mmm*£%?iizirz>o ) s**>u . 

R 2 te, 

(1) Cl~8WJf>; 

(2) C 3~8 7M-'Jf>, 

(3) CS^SyM-Vr^^l, 

R^ttiw (i) ~ (3) <Dm&&x$R 2 tfmt>irmM <n ~ (s) 

tt/Matf>, -hn, **y, or 10 . nr u r 12 , sr 10 , sOgR 1 

3 , COR 13 , =N-OR 10 , C3-15CDW, * 

fnl^S^tffiS, zi***fcttH*55ai»ffll (KWH*«J:tWM«ltt. 
C1~87;W, C 2~8 yj]/tr— ;K C2~8 7^^r-^ — h 

n, >>7A **v, or 10 . nr u r 12 , sr 10 , so 2 r 13 , cor 13 . ? 

x-;K ^U^;VSj:t? = N-OR 10 7b^^Stl-5 l~5M(D«lCj:oTgm 

R 2 ^fc~rtirfB (4) ~ (5) omtwfy. -hn, i/7A *^v, o 

R 10 , NR U R 12 , SR 10 . S0 2 R 13 COR 13 . 7i^, tf U 3J/I/J3 *tf 
= N-OR 10 ^e>^$tlS l~5«©i6fcJ:o , riElilSftT%J^C 1~87 

;i^;k c 2~8 7;i/-!r-^b<ttc 2~8 7M-^> tfettAn^x - 

hD, m'0R M , NR U R 12 , SR 10 , S OgR 13 , COR 13 , 

7i-jV, try *;;i/'BJ:t*=N-OR 10 fr&S#l3*lS l~5Mtf>SlC£oT@ 

R 10 » 

( 1 ) *mm*. 

(2) Cl~8 7W#i/, ^ (C1~8 7M^) 5> (Cl~87 

T^7, C2~8 7^K Cl~87^3^ri/*M-^ AD^fX 
itffcTU l~5M<Z>3£K:£oTSf!l3;rt*C ! &J:Vv 
Cl~8T;i/^;K C2~8 7M-^ C2~8 7M-^ 

(3) C1~87;WK C2~8 7M-^ C2~8 7^-^, Cl~8 

r;i/3^i/, ^ (ci~8 7;^) y^y, (ci~8 7W) r^y 
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t£US?/b#'&jWK3*l« l~5«©*ic*oTfl»3*vr%J:V*C3~l 5 ©i£ 

(4) COR 14 ^t)U 
R 11 i3J:t> , R 12 ^ j etl^n^bT. 

(1) *mm*. 

(2) Cl~87^/3^i/, ^ (C1~8 7^;V) T^7, 2? (C1~8T 

;t/^;i/) r^J. C2~sy*/;i/, ci~8 7;i/3^^*^-^ /\n$*>, 

Cl~87», C2~8 7M-^ C2~8 7M-^, C3~l 5ffif 
R 13 & 

(1) Cl~87^3^J/, ^7 (C1~87M/1/) T^> 2? (Cl~87 
Cl~87 JV*fr. C3~l 5 ©#3R^ -SSI*) b < «S3BR^UR*SI* fctt 5 

(2) OR 10 ^fctt 

(3) NR U R 12 &it)U 

R 14 ttCl~8 7W> C2~8 7M-;b, C2~8 7M-^, C3~l 
{iHi^tIi*fc»NR n R 12 §:it)t, 
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(rc3DtfD U $>>3(U4 3 -4fe%b<U44 - 5ftreB3ghi|®lirbTV^;&\ £ 
14 3, 4=bb<l4 5^T^trn^C$:^f 3„ ) 
(iii) 

[16 6 ] 

(**)n 
H 

(i©e^y.^^«»43 -4 fit, 4 - 5&%>L<145 - 6&tBi^bt% 

^^3^054 - 5^-ei4B^i:bT^>if>i^^l4^b^VNo ) , 
(iv) 
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[ft 8] 

H 

1*5 -eft-SB atfcifc^bT*) J: v\, ) fc^tbU 

(ii) , (iii) , (iv) (v) (f», i^^tSBSl±C3~l 5# 

fcU B#^4:t) ? C3miil'-'5M©R 7 {C ^oTg^ttT^T^J: <, 
HlfcGDR 3 R 4 , R 5 > R 6 > R 7 &> ^-tl^tl^bT, 

(1) AO^fX -hn, i/7A t^rV, OR 10 , NR U R 12 , SR 10 , SO 
2 R 13 , COR 13 , C3~15©J^«^ zU|«*fcttS3fl^iW«. 5-15 

-i^c t ^ sHi^siS^ j; tf= n - o r 10 ^ & i ~ 

2~8T;i/=ar~;K 

(2) AD^fX -bD, **y, OR 10 , NR U R 12 , SR 10 , SO 

„R 13 , COR 13 lC<£oTgg!3*lT%^C l~87MiK C2~87^ 

10 

-;v%b<&c 2~8t;i^~;k An^>,.-hD, ^>7;, t*v, or 

, NR U R 12 , SR 10 , S0 2 R 13 , COR 13 , 7x-iK t^'J^i^N 
-OR^^M^IT-S l~5ra<D3SlC.J:oT*itl3ft'r%J:^C 5-1 5 tf># 
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(3) COR i0 tfcS 

(4) S0 2 R 13 ^t)U, 

n> p. q tttftf naSEb t 1 - 5 ©fflRfc**)t*, &fcl*(iii)> 0* 
) (v) ^cfev^TA^B^i:^*^«C^i:xt^^^?:^ , tSi:^ 

lCl*n> P,. ql*OT?*>J:V^ ] 
[flS9] 
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H 

i<, 3. 4, 5*fett6#-e:*tfn*C;fe^jabT%J:V^ *fe^(DH&©|B# 
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HN — \ 

(io^TVU *;>ani2fa*fett5tt"e^trn«lc«:^b , r ! feJ:<, ^<z>fl& 
Mb l 4 ] 

H 

(30D^Tif>3lttt2<&, 5tt*fett8ti! , T»XlfniC«:»J*Ut)J:<, 5- 

y y > * fe t* * o e> ft * s; * ^ s> * * ^ * - ■*? i via 
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v pymmi^it^m^m^i^t't&mmm. mm, §bm» mz®. hi 

y P P A R 7 1-7 h S: 1 5 ^ i: t SIBM. 

y s; > fp»^M -f > ^ y > mst&mm *-6*'t*z 
[§^i2] m^^i7b^.Q<D^-mi)^zmw,<D—m^ d) Testis t; 

[9ftiS<z>fMHfeBii&] 

[0 0 0 1] 

(i) -fl&5£ (i) 

[0 0 0 2] 

Uhi 5] 
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(2) *Mowm.ijm> 

[0 0 0 3] 

i?^^^;i/^^^--ifiv (dpp-iv) ^N5^^e> 2#gic'^a u 

75n>&tt5^f (Xaa-Pro*fcttXaa-Ala) Srjgfe-r 

ffiS^bAlfe^JfettfiWa&ffl^^rt^^A^^^^^ (GLP_1) * 
^tttt-ffe't-6»iRi:U , r©DPP-lv©!KSI* t ^HSn*Cv^«. 

[0 0 0 4] 

#^£:ii:&cg;S, >f>^U>*«#S«IJR*l (2 SMUG**) <0*&*««l*»Sn 

tv%*. b^bJ&^e>GLP-n^^p , iI^cfev^T^«^T*^$tlS 0 -e©*^* 

#K!DPP-IVlCj:5^lil±S^fey, DPP-IVttGLP-l&5i^^iC-©»TbT^ISffi 
MGLP-1 & m^"T S o 3 CD ^tS'KMGLP-l ^GLP-1 1/ iZ ^ # - KM b^m#M 1" & 
Zli:frS>, GLP-l©^3S»^ffi*( 5 SfeK:|«»-fb , r'6'BriBffi* t *S. Ifc^ot, D 
PP-IVPIWiC J: mP-l<Z>#fl?fc*Wt <nJ-lf!U8*M©T:7n--*fc 

ltlli:^?,ti5= 'tJ&fc^ WF-nzmmirzz.Mz&V, glp-i©#*B 

a 

[0 0 0 5] 

W#bTv>&£i:#*i&*vrv^ 0 bfc^ot, DPP-IV© |fi*tt, SBM^l 
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[0 0 0 6] 

WO2 0 0 2/1 4 2 7 1 #«j»WK:tt, -ffifcS; (W) 
[0 0 0 7] 



WOO 1/5 5 1 0 5tMSl^t -i^ (Z) 
[0 0 0 9] 



Mbi 6] 




^« #DPP-I VffiWSffi 5: #T 5 ' ffi* £ fl T V a S . 
WO 95/15309 -$ffM#&C&, — ffi& ( Y) 
[0 0 0 8] 
[ft 1 7 ] 
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C-fbi 8] 



B' 




%#DPP-IV|EW$Stt r £#SE«2*iT v^ 0 
[0 0 10] 

[0 0 11] 

l) -j&5£ (i) 




(I) 
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[it 2,1] 




(1) C 1~8 7W, 

(2) C 2~ 8 r;i>r~;^ 

(3) C2~8m-^ 

(4) c3-i 5©#^, -m^r^t^n^mmm. 

(5) 5~i 5i®m -m^&tcte^n&mmm (z.o&mnom.mm^'fr 

R%, 

(1) Cl~87;i/^yr>, 

(2) c 3~8 y;v;r— 

(3) C3~8 7;i/^-'Jf>5:it> 

R^^fc-rtffia (i) ~ (3) <Dm&&T*R 2 &m£>-tmm <n ~ o) om 

te.;\Xl>fy, -hn, *y;, OR 10 , NR U R 12 , SR 10 , SOgR 1 

3 , COR 13 , =N-OR 10 , C3~15®m 

^PM^$:^tf#^, mmm^us&xtmmmizc 

i~87M^> C2~8 7^-M c 2^ 8 r;i/=3r~;v, ^n^fx — hn 

, >>7A tf^V, OR 10 , NR U R 12 , SR 10 , SOgR 13 , COR 13 , 7 x 
n;K tf U ^it) ! = N-OR 10 ^&I^n5 1 ~ 5ffi<Z>mz iottiS 

R 2 j&^t)-ritjfB (4) ~ (5) <Dg&/M3 4*>, -bn, i/T J . #*V, O 
R 10 , NR U R 12 , SR 10 , S0 2 R 13 , COR 13 , !7=c^;K bfU^Vl/*fe» 
= N-OR 10 !i)^SIlSn5 l — S^^SiCioT^^tlT*) <J^C 1~87 

c 2-8r;b^-;i/%b<iic 2~8t;v^-;k ^fciiAn^fx - 
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hn> i/7A **V, OR 10 , NR n R 12 , SR 10 , S0 2 R u , COR, 
7l -jK try ^l/t'fe«=N-OR 10 /i)^l^^l~5lfflilCj;oTf 

R 10 & 
( 1 ) 

(2) C l~8T;i/3=3f $/> ^7 (Cl~8Wil/) T^7> 2? (C1-8T 

try s;^&3«wa*i* i~5«©a6Jc*oT*tna4xT% *v%c i 

~8 7;V^, C2~8 7M-^ C2~87M-^ 

(3) C.1~8 7M^, C2~8 7M-;K C2~8 7M-^ Cl~8 
r;i/ndp2/> ^ (C1~87W) 75;, 57 (C1~87W) 7^>> 
, C2~8 7^;K C 1~87^3^^^-^ J\tL>fy. 7x-^, tTU 
2?^e>38^S*i« l~5ffi©3SK:J:oT«*;!SJriT%«J^C3~l 5 <D%M& 

(4) COR 14 ^t)U ' 

CD ymm*. 

(2) C l-8T;Vnaf */, (C1~8 7W) 7^>>. V (Cl~87 

7^7, C2~8 7J/^ Cl~87^3*2/A^*-^ /M3>f>, 

Cl~87;W, C2~8 7^-^ C2~8 7^-M C3~15©# 
R 13 & 

(1) Cl~8 7^3#J/, =6 7 (C1~87W) 7^7, ^ (Cl~87 

7^> c2~8 7^>;k ci~8 7;i/3^j'^-;i/, jwtfy* 
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7x— fcTU S?^/3^b«^S*lS l~5ffl©SKlJ:.oTflltJIS*bT*)J:v^ 

ci~8 y;v3f c 3 ~ 1 5 cd^M^ b < »H3R^jB8R3ft*fctt 5 

(2) OR 10 *feli 

(3) NR n R 12 4it)U 

R%C1~8 7^, C 2 — 8 T C2~87^-^> C3~l 

k tt 1 ~ 5 <D$m*iMt> U 
Hfe2 2] 

(ii) 

[ft 2 3 ] 

^ 4 

^ .3 




(rcDtra u 3 -4&%b<&4 - 5#reB;gst£8i-£bTv^;&\ £fc 

1*3, 4 %b<tt5#T?;*lfB*C&Jgfifc'tS. ) 

(iii) 

[ft2 4] 
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(v) 

[ft 2. 6] 

(Rf)q 



&5-6&T*B3i£*B'£bT%<fcV\ ) ) &«*>U 

(ii) , (iii) , (iv) *3<fctf (v) i^il:fM5BfliC3~l 5# 
gjt5£, -g^t) I < KHiS;^* fe» 3 ~ 1 5 MCiiJI^ gSMK^fci: 
O t iR*tJK^fea^S*i& l^SMCD^n ^5£%b<W:H 

DlifcOR 3 , R 4 , R 5 . R 6 . R 7 tt* *ft-enSStS£bT, 

(1) AD^X -hn, VT). OR 10 , NR U R 12 , SR 10 , SO 

2 R 13 COR 13 , C3~15CD#^, -abS*fcttS«*ftaWll, 5-15 
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ilrfrM^ * ttsawnawifc £tf=N-oR 10 fr*>3l#{£*isi~ 

(2) An^fX -hO, >>7A t^V, OR 10 , NR U R 12 , S R 10 , SO 

0 R 13 , COR^JCfcoTiBiJISftTfcJ^C 1-8 7^, C2~8T;Wr 

10 

n ;vtib< \tC 2 — 8 T^-^ AD^X -hn, i/TJ. t^V, OR 
NR n R 12 ; SR 10 > S0 2 R 13 , COR 13 , 7i-^, U 2?/l/SJ:tf- N 
-OR 10 ^&38^S*l<6 l — 5j@(3DSlC jco'TMSlStlTtj^VAC 5-1 5 £>ip. 

(3) COR 13 * fete 

(4) S0 2 R 13 ^t)U 
m»0*;Ui l~5<Z>$li8t fc^tfcU 

IU p, q«^tl^*lM5ibTl~5©Sg!gCS:^t>t-*\ (iii) > Ov 

) (v) \z&^TAm#Bmmit&f~tecmtx¥umzj&i&?z£% 

2) ■etl&CDfHSt*^ *3«fctf 
[0 0 12] 

(i) Tfj^afi^fls-Mfc*. ci~87Wtit ^^;k 
^atf;K >^;k ^>^;k ^^;k ^-^^;i/fe*t?-e©Mtt^ 

(I) T^SJi&tf^W, C2~8y/l/*-/l/4ltt, x<f-/I/, 
/<r./K ^-;k /\^izx;K /\:/t-x;k t^f-JVfii^ 

— JBSA (I) C2~8 7M-^i^t :n^x;K ^"n 

fcfrjK Ky^-A/, /\af^n;K /\^x;k :fr**r:/!/;J3 J:*** 
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[0 0 13] 

— «5£ (i) T^snsi^f*, ci~8T»*V7 £ yz.iit* t^v^y, 

xf'Jfv, ^nifU^V, ^f'JfX ^Vf'JfX /\^ri/'J-r>, 
-JR^(I) C 3-8 T^^-U^^il^, ^n^-U 

— «55 (i) t^^sMtf, c3~8 7M-yf>i:it ^"ntf-u 
t 5 ^, ^^'Jfx ^>f-'JfX /\^^- u^>, 

*-y^>;i3*rjMe©jM£#&jfc'*-rs. 

[0 0 14] 

— JRA (I) T^StlSftlM^ R^©C3~1 5©ifc*9IUcB:, C3~ 

t * k**r, x tr n b fe-tanawfi * op*« b r^^mmm^t 

ns. e/^n^nA°>> i/vw7$y. z/tu^yzy, t/9n^v 

y y */s?w\zf&y, yvuJrt #y> i/tuj-f-y. i/Wrjjy. i/#u? 

^y^^rijy. */# uXy^y, i/pn^^y, i/Vu^-f^y, i/Vu^r*? 
7-y, s/#w<y#vx>y. t/tu^xw^y^ y#w\-7*v^y. */Vv. 
jtvzv^y. KyMy^ *y$i>y, vy, 7X\sy, n- 

xtrn [4.4] j±y. xtfp [4.5] r 1 *:/, xtfn [5.5 
] i7>-r#>, e^/^n [2. 2. l] Vi/iru [2. 2. l] ^ 

#-2-X>, tfi/^D [3. 1. 1] s\Zf*y. [3. 1. 1] 

tfi/^n [2. 2. 2] trs/#n [2. 2. 2] 
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o 

[0 0 15] 

— (I) T?jo% 3*1 R?, R 3 , R 4 , R 5 , R 6 i£<Z)5~l 51 

©Bfc*IR-?\ tf§m«^fr&»RS*i* l~5«<Z>'V5 ! -nJK^fc# 

3*iTvm:% £v^^ zi^fc&H^^ngty V -Jltf^£ftZ> a 3 — 1 

M>yy-;i/, -^h^y-^K bf^y-;i/, tfui?>. tr^^>, try 
\£V#*?y* yi£t?>, s?Tiffc?>, tr^>. **M\£.y^ 9- 

Jt~7*.y^ ^-xv^y, ^aitr^, ^-^-9-!/~;k >r ya**-9-y-/i/, f7 4 /- 

y. tf-yMMy, f-yy-rwy* -f > F-;k >fy-f>K-;i/, >f>F T ;^> 

, s^r-*-?* 1/2/, >f>dfy-M -fy*;u>, ^ 

yjvy, ^>y^-^r-9-y-;i/, ^>yf7!/-^, ^>y>r^^y-^, #n 
^>y^-^-fetf>, ^i/ya-^-gt::/, K>y;t3fu-:;yi£e>, ^> 

*;wv;~;w /s -;*j;t/7tfy y?y^>, 7it^>, ^>i/77>, 

^>m7ix 7x;f7^>, 7x;^ti;>, 7i;^f 

[0 0 16] 
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y-^tbtst yvvpy. r^vy. ¥uvy y ifuvpy, -f^#Vy 
y, ^$tfy*vs?y. huryjx huri/u^>, ^h^yy y, ^F^v 
y*?>., tr^^u>, fcr^yu^>, v*. Fntry ^h^t: Fntry 

tr^y^>, *?fcFntr^s;>, -r h^t Fn tr^^>, tr^^^>, s?t: f 
ntryss?>, ^h9t: Fntfy A°-kKnifU5^x ytKnif'J 

^h^n Fntry #Vy, /t-t: Kn tf y #vy. i?t:Kn7^t:x 

n^T-^t: 0 >, ;t-bKni?7^>, yt*ciz?y. V\i FU77 

fb7tKn75>, s?t FntT^>, 5=- h^ti FntT^>, *;t: Fntf* 

, J?fcKnft7x>, fh7t Fnft7x>, J?tFnft^7X h9 
n Kn*-a-tr9>, i^uFD^xtr^, ^h^^Fn^xtf>, A-tFnfi 

v\l Fn^-^if ^ K^t Fn^dr-9-^/-;i/ 2?» , 

^t: Fn-f vx-^W-n,, fh7bKD-fvt^D-y-;i/ vit**W V V 
y) , i?fcFnf7i/-M fh7tFnf7i/-^ &TVV*?y) , j?tF 
n>fVf7V-^ rh5tKn>fyf7^--n/ UVf7!/'J^» , F 
n^^if>, ^h^t: Fn7^if>, Vt. Fn^^ti;7!/-;^ ^h^tiFn 

**tyr!/-^ (#*i^yyy , Fn^i*-*;:^ fh7tiFn 

i?t:FDt^ti;7^X t=- h 9 1 FuX^-WT Py, i?tFn 
^^•9-€fcf>, -T- fc. Fn^-=¥1Mffc 0 >, Fntf** -if- i?t: Fn 

##-9-^yi£fcf>, fh9ll Fn^^-9-^T"^tr>. A-fc Fn^l^Tif tr 

^tFnf7J?7i/-;i/, -T- h5t Fnf7^7y~;b {frvvyWVx 
) „ S?kKnf7^V, fb9bKDf7^>, S?tFnf7^7^, 
tFnf7i?7S?>, Fn^Ti?tT>, t- h^H Fn^Tif bf>, ;1-tK 
n*-7i?fcr>, Fn^r^Tiftf>> -r- n Fn^T^T^tf>, rt-fc 

Fo^r^r^tf>. ^ji-fcvy. ^^-^;vsi>y 7i-^-^^T>> -f > f u > 
, jy^ypvy. FuKyyy^y^ ;^-tFn/<>y77X Fn 
^fv^>y77>, r?-fc: Fn-f y^i/7 5>, ^tFn^>i/ft7x>, 
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*cJVy, ^h^t: Kndf; y y, A-tFn^;'j>, s;t:Kn-fv^;'j> 
, fb7fc:Fn^ydp;'j^ /\°- t: Fn-f y 3V y y, *?t:Fny#^yy, 
^h^t: Kn:7#^y>, a- ti Kn y Fnt7f y ^yy, 
5tFDt7fUi?x /t-t Fn-*-y^y *?y, j?nFn^p;^t'jx ^ h 
5HFn^;^t'jx A'-nFn^;^t'j>, s;tKn*ti/y>, 
nFn^tyyy, ^-KKnWJ>, ^tKnS/yyyy, fF5tFn 
yyyyy, ;t-tKni/>;uv, ^vytW7>, j?tFn^>^^ 
•9-yy, ^nKn^yy^r^y, fc?5s;;^ijy Fu^yy;*^ 
y-;w /?-tFD^>i/tW-^ ykFnK>i/f7i/~M ;1-HF 
n^yy^ry-^, $;t Fn^>y>f5^y-^ A-t: Fn^yy-f ^ #y 
-;k Fn^yyriftfy, ^ h5t Fn/<y yy-tftfy, ^tFn^yy 
^T^tfy, ^ h^t Fn^y y^r-^try, j?tFn^ 
yytf^iMftfy, ^h^t: Fn^yytf dp-y-iftfy. i;bFn*;wty-;K 
fF7tFn*;wiy-;K ^-tKn*^j/-M Kny* y 1 r 
h^t Fnyy y s?y, ^-tFnr^u^x s^n Fns^yyy^y, 

Fn^>!/ft7x>, fb7t:Fn^>y77>, rh5HFD^>y 
ft7i>, /^-fc Fn^>!/77X ^-tFn^>yft7iX 
#y^y, y^-^r-9-y, s^tf^y, v*t>. var^^yXy, 
dp-b-y, ^>^ft5y ^yy^ryj&af^ff fetis. 

[0 0 17] 

. —185*; (i) T^stis-ffr&fc*, z\*um*fe&*z>ncj)mt>tc 3~ i 
o -sta;* fettELm^Bimmte. c3~io©m -m^r^t 

i'n^x *>yn^y#y, yyn/\3f-9*>, -y^n^y^y, *s9-vl*9* 
y y v>?nj±y > i/itu^-fty. i/tu^y^y, i/^n/\^izy, s/yn^ 
y^y, s/^n^y-ry, i/^n;^x s/^n^izy, i/^n^>^j;xx 
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[0 0 18] 

(i) x-ttisn&fcatmtp. i^i^t5iB*^t)tc3~i o 

y, i/tvoxy, i/vu^y-y. i/vw\zr$y, */VuJr>; #y, */# 
n;tx i/ywrjjy, t/^u^y^-y. u^izy, i/9w\zfry, 
i/#u*#9-y. */2uj%y, i/VUTty. i/$u^y$v^y. */9ws 
ZcWx-y, i/9w\zf*V3Ly. i/tUTt? zv^y. ^^n;ti?xx */ 

[0 0 19] 

trn-;K tr^u^>, *;fc:Knfcrys», ^ t*9t: Kntry $», fh7tK 
[0020] 

— (i) T?a*3*i£rt;-^#> xvun&jem't &mctfmt>-t 3 — 1 0 

#tf * fe lis***** t * 3 — 10 

*tf*«*fett-ai^a3R3aiis:*t)b, jyw&c&, rs?yy>, 
Tif^^>, trny^>, s?t i?ntfn-/i/, tr/*y*;>, s;hk 
n try vy, fh^tKo^u^x fh7tFD77>, -x- h^t Kn tr^> 
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[0 0 2 1] 

— S85£ (i) -vmzti&fc&mcp. =e; (ci~8m^) — o 

^ ^ > xf;v7?;, yntf^r^X ^;vt^^, ^>^;i/7^ a 

[0 0 2 2] 

— JttA (I) T?a*S*lSftI'&<»tK (Cl~8 7^;p) 7^>>fcJ:, -o© 
&5iLfcC l~8y/b=*;i/SC£oT«&3;ftfe73 /Sfc^fcU MilJi?^ 

r^;, sJ^s/zuy^A s^^/i/ys a ^t^f;v7^;, rc^i/*^ 
;i> y ^ A *m-7u tr/i/.y^A x^/i/^ntr/i/y ^ </ fc-fctf-eeonttftS:^ 

[00 2 3] 

;k y*^y;w Ai/u/w ^i^^k y -r ;w ^-^^^-f^fe^rjf-e 

— ^ (I) 7*^3*1 5 ftr£%*> Cl~87;i'3^^M-M, ;* h 
5/j&/i/#x/i,, x^i/*M-;K ^arffdf */;*j;i/jj<x;K ^h^i/^;i/^x 

[0 0 2 4] 

*»5!K:fev%T, -MtZ (I) 
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Ut2 8] 




(i) 

CflS2 9] 




(ii) 

[ft 3 0] 




(iii) 

[ft 3 1] 

(R 4 )m 




2 3 ffi$E# 2003-3048777 



#2 002-238673 



(iv) 



[ft 3 2] 




(v) 



[ft 3 3] 




2<s 

rl 

[0 0 2 5] 
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[0 0 2 6] 

(i) T-atStlSStf, R^bTttV^tlOlSfcS^bV^, J:y« s *L/<tt 
M&g&^bTfcit^C MISs«:;£bT%«fc^C2~8T/l/'!r 

, g&»£^bT%<fcV^iSi:gT*&y, R^bTteV^Jl^S^^bV^ 
J:y01i;b<fcmmS£^bTfc^C2~87;i/^y7 r >T?&£ o ■ 

ktixit #*u<tti-'3©SE8tT»y, «fcy#*b<»i~2©sa8n* 

(ii) , (iii) , (iv) , (v) TfjRStiSlfiPft, R 3 , R 4 R 5 , R 6 £bT 

ttv^r bv>««, j; y.#* b< tesmis&^bTfc j:v>c 1 ~ 8 y;v 

3r;K «&£&#bT%J:V%C2~8 7;Wr:=:;i/, ttift««:#bT ! &«fcV%C2~ 
8 7^*-^, SilS«:^bT%«kV^*ai, tt&&&#bT%£V>*X*7f& 
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[0 0 2 7] 

«fcV^2~4 7;i^-;K MMSs&^LX % 2~4 yjl/^c—)]/* UMm* 



RtLXte^m. l/Y J <D^~ffr*)ftH h^*\ Y^-CH 2 -S©i:t, R 
[0 0 2 8] 

(i) T-mi*fr&fcii?m<D$%i&&L^<b&®}iLri l z. (i- 

[ft 3 5] 



[0 0 2 9] 
-Jtt* (I-b) 
lit 3 6] 

(R 1 )k 




(l-a) 




[0 0 3 0] 
-flfcsS (I-c) 
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[0 0 3 1] 
( I - d ) 
Cft3 8] 




[0 0 3 2] 

-m^, ( I - e ) 

[ft 3 9 ] 




[0 0 3 3] 
'-«5£ (I-f ) 
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Kb 4 o] 




[0 0 3 4] 
HK4 1] 



(R 4 ) 




(i-g) 



[0 0 3 5] 
(I-h) 
[<b4 2] 

(I-h) 

[0 0 3 6] 

-JttsS ( I - j ) 
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[ft 4 3] 




(l-j) 



[0 0 3 7] 




(l-k) 



[0 0 3 8] 
(I -m) 
[ft4 5] 



(R 6 )c 



s 



(l-m) 



[0 0 3 9] 
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[0 0 4 2] 
C*3] 



M3_ 



»2a 



O CN 



(1-3) 



No. 



»1a 



R 2a 



1 

2 



5 
6 



H 
H 

H 

H 

H 2 C= 



O 

Ph^ 
N"° H 

Ph"^ 
H 

H 
H 



CH3CH2 



H 



8 



Ph 



H 
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[0 0 4 3] 
[*U] 

^4 




#2002—23867 3 



[0 0 4 5] 




No. 


R 6 


Y 


1 


Ph 


CH 2 


2 


Ph 


S 


3 


CH 3 

H 3 C-( 


CH 2 


A 


CH 3 

H 3 C-( 


S 


5 


Ph^^ 


CH 2 


6 


CH 3 


CH 2 


7 


OCH 3 
OCH 3 


CH 2 


8 


h 3 cohQ^- 


CH 2 



2003-3048777 
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2 3 8 6 7 3 



[0 0 4 6] 

^6 
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[0 0 4 7] 
[*8] 




No. 




H a C 




H a C 



S 




H 



5 




N' 



[0 0 4 8] 
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fe<kt>*T;i/^r l/y& 7Jl>*rV yjV*r—V-?y& y;i/3f-U-r>SfC 



^SMtft (E, Z, >>X, b^y^m , ^#**©#fe^CJ:*»ttflt (R 
ffiStttt) > ¥*ft-&*J, r ti e> ©ttScoifJ-a-cofb-^^ 

[0 0 4 9] 

[ft 4 6] 



[ft 4 7] 



&Kmt>b&^mvffim<D^m (em) sc^g 



[0 0 5 0] 
[ft 4 8] 



[ft 4 9] 



&Mia>#!a (em) ^®mis%f~izfaz.$m (am) ^><Dm^o>-^x^^>^ 
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[0 0 5 1] 
lit 5 0} 



[0 0 5 2], 

[S3 

m^ti^o #fp§*«#, *«tt«i:bttt, r^»j^«t, r^*u±w^in 

[0 0 5 3] 

##'($*&&#1$©&VV *»tt©%©##*LV\, a^«S^#ttS^L/Ttt, 

S/^n^>^;i/T^ 7i^f ;i/7^>> tf^U Py, 

[0 0 5 4] 

mfctt* KU7^n»ifta, i/a^it, yrjimm., ~? 

u-f>ms> ^x>m^> **y*n/ikywik. x-zyxfrftyM 

[0 0 5 5] 
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**tt©%<o«<«F*bv^ mmtemmmmzhxte. 

[0 0 5 6] 

(i) (i) -ea* s*i (ii) 



[0 0 5 7] 

[0 0 5 8] 

2) «tt*#TK:fe»*Bl#flSliK. 
[0 0 5 9] 

*»-fb* (zKSMfc^by *Kfli*y^A, #i*fty , y;i/#u 



[ft 5 1 ] 




R 



(II) 



4 0 
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# 
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[0 0 6 0] 

2) «ME*ffTT?CDIRIit«fi«tt, m.ik** \/y> *na* 

/i/z», 2;**«9->, #»if^, r-v-^f) cm. 

[0 0 6 1] 

3) iD*5R4MPK:J;SBl#aiEj«:tt, (x-^;i/^ (ft>5t: Kn 
75x . jj* b^t/x*^, ^x^;i/x-^;v^) > 7^3-^ 

U#y-;K x#y-;i^SO , h;i/x^) > ^rh> 

[0 0 6 2] 
[0 0 6 3] 

(i) — (i) -e^stis^*^ -«5£ (in) 



-astm (iv) 



V>T> 0 — 4 OX:<DUm."£ft 



CflS5 2] 




4 1 
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[0 0 6 4] 

(1) »A9>f Kfcfflv\**tt, 

(2) m&mte*®zm^2>j3ms 

(3) «l^&Mv>S^^^^6>tlSo 

[0 0 6 5] 

(1) iA7>f K&MVA^^Mli, fl^K, (*nn* 
mmv, SftA9>f Kfitfff Of^if U;i/^n^-f F> ^tf^;i/*n^-f F^) £- 

y^>^0 ©#&t> y^>£>tai§^ (^nn/j>;i/A, vzuutzy, *;i 

[0 0 6 6] 

(2) ittettft*4fc&ftv%s#j£tt, MA«, ft/i/tf^tt&ftftHM (*nn 
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-f;i^n^-YK> hi/Hn^'fF, ^i/;p^n7>f Kf) , $.fc&mmmfc ( 
^nn^UxfM ^nn^i-fy^pf) o~4 o tJ-esj^s-t^ #<b 
tife^m^7K#l$:^^ (?uufc)V&, ^nn^^X i;xf;i/x-r 

[0 0 6 7] 

(3) m&mtm^&j>miz. ^j^i^t^s:, *ra?^8 (* 

Mil, 3-i?*/9w\3ci/)Vjt]Jltfi?>( $F (DCC) , 1 -ttfr- 3 - [ 

3- Wf^r^;) ^ntf;v] (edc), i, i* 

* #v-;b (CD i) , 2-?nD-l-^WJy-f^H9* 
, 1 -:7nif/UJfc;*Jfc>SfcS J RfllftM& (1-propanephosphonic acid cyclic anhy 
dride, PPA) m feffiV^ 1 - fc. Ka h U TV-Jit (HOB t ) 

SrJSv^jWBv^v^, 0 — 4 0 'CeMJfcSISrS 3 a lei: y *r tet>ti&, 
[0 0 6 8] 

. (1) , (2) (3) <DBLJ&\Z, V^ftlfc^tStttf:* (T/l>=T> 

[0 0 6 9] 

(II) (IV) TfjRSJTlSft^fcfc— ( 

V) 

* 

lft54] 




00 

T-BZftZ *±m<DTS. MfcSJS IC ft T d £ tc «fc o T f 5 3 T* f* 

So 

[0 0 7 0] 
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-j®5£ (v) v^ztizfc&m, ?ftt>%-M&i (V-l) , (V-2) , ( 
V-3), (V-4) , (V-5), (V-6), (V-7) fcitf (V-8) 

[0 0 7 1] 

JKTO^JSxe**, R 5a > R 5b > R 5( \ R^i^ti^tiR 5 ^^^^!*^^ 
*>U R 6a , R 6b > R 6( \ R 6d . R 6< \ R 6f «^ti-mR 6 iillfC^$:*t>b 

(fc£U R 6a , R 6b > R 6 \. R 6 \ R 6e , R 6f (D$%'Pte<£%—D},t7kmit 
mt>ir 0 ) , R 1A ttR 1 ©3'fe*tJI3£&;£UT%J:V^C l~8 7;V^l/^t)b 
, B o cttt -7b* S/#;i/sK— ^S&^foU Me tt^f ;i/S^fcU tB 
uttt -^/i/afcfc*bU Etttx^i^tib, Tsiip-h;n>^ 
afc— /1/3S&3fchU T f li h 'J D ^ ^ >X^- i fl/S$:ito I, N a HM 

[0 0 7 2] 

fcfc, Hi^X^ (2) fC*3V^> (R 1 ) kl tt. teJCR^gtf&H&f&^tCtt 

o*feiii~4 u ^icR^g^&v^i^c&o^fctei — s© 

[0 0 7 3] 



4 4 
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[ft 5 5] 



%&xm^ (1) 



(R> 

^\^OH (VI) 
NH 2 



Bocft 

w 

(R> 

( (VII) 
NH 



Boc' 



/ 



Site 



TsOH-H 2 ' 
MeOH 



(R 1 )k 

NH 



(VIII) 



Boc' 



/ 



Ph 3 PCH 2 OMe : 
tBuOK 
tBuOH-THF 





Boc 




(R 1 )k 
N- 



Boc 



(R 1 )k 

r 

HN 



(X) 

OMe 

TMSCN 
BF 3 OEt 2 



(XI) 



CN 

HC1 



(XII) 



COOH 

Bocft 



(R\ 

c 

N 

Boc / COOH 




(V-1) 
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HK5 6] 



Jxifcxma; (2) 




(XIII) 



Boc COO Me 



Tf 2 NPh,NaHMDS 



l K )k1 I 



Boc' 



(R 1 )ki 



(XIV) 



COOMe 

R^OH^PdCPPhaX,, 

\ f Na2C0 3 



Boc 




(XV) 



/ 



COOMe 



(R 1 )m 



Boc' 




COOH 



(R\i I 



N— ( 

C 

[0 0 7 5] 



(V-3) 



Boc / COOH 



(R 1 )ki 

r 



OH 




(XVI) 



N 

Boc' (COOH 



(R 1 )ki 



Boc 




(XVII) 



COOH 

R 2 PPh 3 Cl, 
, f NaH 



(R 1 )ki 



Boc 




(V-4) 



COOH 



»1A 



(R 1 )ki_, 

N 

Boc 7 COOH 




(V-5) 
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[0 0 7 6] 
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[ft 5 8] 



R 5d 
5c \ .SH 



jg^xm^: (4) 



R' 

H 2 N 




(XXII) 



COOH 




■A. 



R*^ R » (XXIV) 



« 6a 



o 

X. 



,6b 



(XXV) 



R 5b <5 R6d « 
Boc' COOH 



(V-7) 




(V-8) 
COOH 



Boc 



[0 0 7 7] 

±ta^x^ (i) ~ (4) tp\cmmt*n&mft®ft&&z$M>Mte. &%ix* 

*<Dm, -tiBtf^JSX©^ (l) ~ (4K JWTK3*l|jte«K:flB*34ifc# 

[0 0 7 8] 

mz.&, -m^ (i) 

[ft 5 9 ] 




3$ 



T?&*ft^*©#ra#T*&<&--«5£ (v-9) 
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• 



[ft 6 0 ] 



(R 4 )n 



Boc 




(V-9) 



COOH 

[0 0 7 9] 

(I) 



T»*ft-&W (V - 1 0) 



[fte l] 




[ft 6 2] 



<*!) 




m 



tt, JkflB©— «5* (vi) (xviii) T^S*iSft^«©f^*5y.K:ffi^'rs 

ft-^%, f^t)t>-^ (VI- a) (XVIII- a) 



[ft 6 3] 
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Hfe 6 4 ] 



(R 3 ) 



Jm 

S^^COOMe 
f (XVIH-a) 

Boc 

•e^sns^^SrfflVNTSisxs^; d) (3) £im«tK:bT§g3ii-s 

[0 0 8 0] 

^»&4**in*&y, — K« (in) Tf3RSft<6fl3^*tt^»©fli"&ft**&^*i© 

[0 0 8 1] 

rSfeliiBETtcfcWSlE */U*^* fetter -f»Tdf*S/^A&fflv%fei« 

[0 0 8 2] 
[3g3g?Sffi] 
lUftffl 1 : DPP-IVttBWHK 

V*-?**?**-?**-*!? (dpp-iv) ?Sf3feia*^ttttJaT©**feK:fi&oTe 

J: a V h ^9 V A - K J: >J ffl^SS b £:<, * &Gly-Pro-MC^$t 

(60aM, 50/il) , Mfb^t (10^1) , (20#1) fc$B-&U #CV^0. 

5mol/l<3DhU XtiSfK (PH7.4, lO^l) , BmmWc CIOaD £#n*.T|ig*& 
Ofe. S^l/-bU-^- (Fmax; ^l/dpn^~7=A>f X?±SJ) &JBV*T355n 

DPP-IViSffi^bfc, tt#flS^*ttDMS0-e»»bT10raiol/lfcbfe«>i:, sIWtKT* 

5 0 tBIEW 2 0 0 3-3 04 8 7 7 1 



9 #2002-238673 ^ 
lmmol/UC#^U £blClO%DMS0^7?0.1mmol/ltC#$*b£: (^11 : ft^fl 

o^m, dmsoi%) o »#«T<5D^^Jt^vc, ^e,t)«ic^M^r%#^T©H/JS5i 

[0 0 8 3] 
[Rl] 

IS^^S (%) = ( 1 V / Vc ) X 100 
V: &fltffc£#f##T©SJS&K (RFU/min) 
Vc: mm^tEr<DRj&mm (RFU/min) 
[0 0 8 4] 

©M£ (a) fcWir (b) &#«>fc#U JKTO^JCfi&oTlSffibfe. 

[»2] 
y=a • In (x) +b 

x : mmt&mmm umo i/n 

y (%) 
a : slope 

b: intercept 

Tr _ e [(50-b)/a] 
1 °50~ e 

[0 0 8 5] 
[^9] 

S 8 





IC 50 (nM) 


8(1) 


3. 5 ! 


8(4) 


1. 9 


8(8) 


2. 0 


8(12) 


4. 4 


11(1) 


3. 4 


8(16) 


2. 8 
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[0 0 8 6] 

mwtmz : ikm* dpp-iv mmmzmr^mmmmm 

DPP-IV£^t?jfilit», m^A^yr-f 7s &£V^±^>y hfr ^Jfo^SrSPfcL 

25 ft 1, ^#:^%10ytiU mm^n 1k^T*lhm50til*lMx.Tmi& 
Vtco &ftZfV-hV-#- (Fmax; ^V^zL^-^AJ^ftM) &J§V>T355n 

DPP-IV$S4££Ufco ^^C^lj:DMS0T^«lbT10mm-ol/li: bfe^, ^WTKT'lm 
mol/l{C#$*U 3 f>}C10%DMSO^T*0.1mmol/Uc#^bfe OKfllft : fb^lO 
^mol/U DMSO 1|) „ »«#fcT<D£fS3S«Vc, & 6> tflCift#ft-&*#qfl£TO>fi 

j«aarv*»&, rsssicfcyDPP-ivaMaw (%> 

[0 0 8 7] 
[13] 

(%) = ( 1 V / Vc ) X 100 
V: &#ft-£$f#£TCZ>M&$&g (RFU/min) 
Vc: mm^r<DKmMm (RFU/min) 
[0 0 8 8] 

(Dm% (a) fc^Jtf (b) &:fc«>fe«L J^TCD^tC^o T#ffi bfeo 

[«4] 
y=a • In (x) +b 
x Umo 1/1) 

y : (o/ 0 ) 

a : s 1 o p e 

b: intercept 
IC _ e t(50-b)/a] 

[0 0 8 9] 

MMtms : 9? hSP&#iCfctf£]fil8t«£ DPP-IV titfS&fiB^F&lft 
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0.5% mc mm^zmm, &sv>tt*j»b5«i/kg-ejftp«<£bfc. 

15, 30, 60, 120, 240, 360#^HC§|'frTMU »J SifitU 3&fr#JII«©JfilSft& 
tt^fcbfe. ]fagt50,al£SSl£&£60ytimol/l<Z>Gly-Pro-MC 50# l&*g-£b, & 
mELl&ZmtbVfr. «*^l/-hU-4f- (Fmax; ^ b^a^-^/U^ttll) 

^fcUffib, DPP-IV^<ft£bfco 
[0 0 9 0] 

: hT?©i|£PftlA1SfS*l* (Oral Glucose Tolerance Test ; OGTT) 
9y bT*©ftPt8£#8*WH*Diabetolo*ia, 42, 1324-1331, 1999(C^4RStl 

0Mifr<Z>£t'l£Zucker fatty^y b (H^^-;VX • H^ttfB^ 

£ffi& &5VN»f§8?b, 5ml/kg#fi©MfcT?ffiPta-£bfc. ^B8»iCtt0.5X 

;* ^ ;v iz ;i/ n - x & b . ig/kgfltm<z> m & B *mm$&M myK 

/k*#M©$g*T?jftP##bfe. SMtHKn««tir, SPH^W5, 10, 15, 30, 

60, ^o^ic^-tL^ti^^u tf^y-SrJBv^TjgMU yg&ufcb 

fco #e>^felfil^l±at^tC4^, 12,000rpm^3^^^Ob, lftU&£#, F^-fT 
-fXK:j:yjMabfc. Jfil«Hil' ("W/dl) tt, 963*:? I/- h tCJfil^t2. 5 ML&Sty, 
jfo*Mil»jfe*y h : #>f^#9-GC (£*Mt ; /hfiaxi <**) ») T»iW£ 
bfeo jfeSd*.©ttflt^j»tt>f >2/*ay>(IRI)t±, >f >S/a.U>M^ELISA 

Wifem») ic <fc y MS b fe. 

[0 0 9 1] 
[0 0 9 2] 
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2) *<Ditit®<z>MM - mm&w. 

fete 

tfc-£bT=fe>«fcVN 0 

> (i) Tf^sns-fb^s^jcs^bT*^**)^ **i-eri©«#:fr 

[0 0 9 3] 

*^#Pffil&0©«I*it3ft«)fc«>©ffi(Z>S6af^bT«, ixll *;i^#-;i/JS*fPi 

vyfrmmmm. ^y^vym^mmm, jyxvymm. ppartj-^ 
k e zy viz-i-v y&mftfmm* y)iF-x&7mmm.mmmt.mm-t2>z 

^jfcn^tfl/TSfflfcbTtt, T-fe h^Sfif-^ F> ^ y * 9 3 F\ £*U? 
^ 5? F, yy^ntf^K, ^n;i/^n;U F," F^if^ F\ biuzf # ^ K> ^ 

u ^ try F^tfWbtia. 
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[0 0 9 4] 

ata&M>r>;*y yftmummthTiZs ■j-^y^F, wi^y nw^w 

[0 0 9 5] 

J>XV 0N0-5816, YM-440, JTT-501, NN 

-2 3 4 4###tf e>4XSo 

ppART^xhtiTtt e^y bn^v^^>, n*/^y# 

0 3 7 KVty>S§Mii^LTlt AJ9677, L750355, CP331648^## 
[0 0 9 6] 

[0 0 9 7] 

(i) Tf35%s*i**?6Wft^*, *fcii-jK^i (i) ^snsft^n 

t£^*»> ftft, »a»M*K:J:y*«s* 

jim> fiKA-A^fcy, — 0tCo£, lngfr6100mgO«Bt-H- 
®^6»IBISPa^Stl«^ *fett«A-ASfe»J, -Eltcog, 0. lng 



5 5 
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So 

[0 0 9 8] 
[0 0 9 9] 

a^*i*, ¥t&> a&R, mmmmmz&ym&z 

Hj^e>aiaiiSRia#s*is^ $fctej&A-A^fcy, -erco^ o. ug 
i omg©*BHT?-*R-iii^&«ia*aps#sn*^ *fc»-B io»n 

So 

[0 10 0] 

(i) "ff5%a*i«s*»9!fls#«f, *fc»-«55 (i) T'^zti&ik&m 

[0101] 

So 

[0 10 2] 
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£**>\ sfcizmmm c^*h-x, v>~h-;K ^vm-*, «taea-fe7i/n 

& to s e> -5 %£t © * ^ -fe ;i/ % & # $ *l £ o 
[0 10 3] 

mitm, %itm, tmau mmm. ^mm. u&m. mmmm^mox^x% 

[0 10 4] 

#mumj><Dfc#><D&Mmz:Lx\ l z. mm, mmm, $Lmm&&&mi$&mz 
mm%fritMmLxm^zmj&<D&Mnz&^-t&o &mm&. 
'ti&±<Dm&to9t&mMK.mm, mmt.rcit%it^xm^^n^o mmz.vx 
> m*.&&xmm i a-&. mmm, •juvuy-yv^-K, tkux^ 

[0 10 5] 



2003-3048777 
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&m:U& j *<nfe&v>&mmc>mmz\^ mx\t. mmn. ?jum, 

[0 10 6] 

t.lttt&WffiffiWtx.x^A' (T^fcf>m> 5'JXf>E A;i/^^>^> x^T 

i^mm myky±vy. &^±vy, mm^jvy, mm^^y^y^) . >? 

y n-)iM (ttl/ytfV 3-/1/, pzL+uyW n-ji* *7u if uyffV 

^i/tf>m^) > mmm ($y?m> wnm. ^vv^y, t.vv 
*MiirLxm^*>ft2> 0 ^mm, &&{£m* tmitm, mmm 

[0 10 7] 

;i/n-x^o , tffn^il (h'jx^;-;v7 5>, v<i v^ukj -ivys. y^) 



5 8 
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[0 10 8] 

1, 3-^fi/>^>j3-;i/f) , iS^T;^-^ ( 2 -^\3f s^i/-? 1 

fett 2 aJSUK&a-kbTJS^ 6,4x^.0 S&IC «#Sff, Sitftl, «P#Sff^S:fr 
[0 10 9] 

[0 110] 

a. mm. -mmmmm. mma^m. &&&&&&& *>m&ti&* 
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[0 111] 

, t>i:o*fei«nJK±(Z)?Stt«S:3!K. y;i/n-;i/ (x*^-;!/, tKUx^I/> 
[0112] 

tftth';9A, u * A&«w**x>aft©J:3&*»&&^b 

TV^=fc<kV^ *y l/-»©«36*»tt, M^ttf^H^fffg 2,868,691 
[0 113] 
[0 114] 
[0 115] 



6 0 
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[0 116] 
[0 117] 

[0 118] 
[0 119] 

iRAffi*3WS:l8#'r-BBRK:«3l«ift»» (7hT>ff-, *^-fif-) #46 

Han, ir a«»*3W & s i^ic »»i»»*ag&E&A##si#46/B stis 

o 

[0 12 0] 

*vinj-*#**ft*. 

[0 12 1] 
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9 n V h ^9 7 w - K «fc ^^HoDHmfe J: tfT L c &c^2 ns U v a f*KZ>?§^ 

[0 12 2] 
##M 1 

(2S) -1- C (2S, 4S) -N- (t -4-7i 

~;i/tfn u 2->f ;v] trn y s?>- 2 -^^^f— b u;i/ 

[ft6 5] 




(2S, 4S) -t-7*fW^-4-7x-;i/t!nyi?>-2-*^ 

si?>K (5 2 4mg) , ^/ h 'J 7 i/U ;W 3? h (4 2 6mg) 

33<fctf 2 -1/? J tTn U • i&^S (2 6 4 mg) CD^f^*M75 F ( 
3ml) MiC 0°Ct'h'J Xf;i/7^> (0. 56ml) SfTb, 

: T i2]x>= 5 : 1-^4 : 1)T?*MBU &T©4&tt#&#*S##Eft-&<» ( 
4 4 Omg) £#fc 0 
[0 12 3] 

TLC: Rf 0.64 (M.it* * ^> : * 9 J 9 : 1 ) ? 

NMR (CDClg) : 8 1.40 and 1.45 (s, 9H) , 2.25 (m, 6H) , 3.44 (m, 1H) , 3. 



miE# 2 0 0 3 -3 
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70 (m, 3H), 4.07 (m, 1H) , 4.51 and 4.62 (dd, J=8.10, 2.34Hz, 1H) , 4.86 ( 
m, 1H), 7.28 (m, 5H) 0 
[0124] 

mmmi 

(2S) -1- C (2S, 4S) -4-7x-;i/^D'Ji?>-2->f;i/AM~ 
trn U Vy- 2 -;&;i,3Kx h y /i, • 



*#l9lT?5S3tbfe-fb-&<fe (4 2 1mg) ©Mftx^-/I/ (4ml) *§?&JC4N 

aL-ft**-»Kx^^»« (2mi) &in*> »#*&aaTf6«nw«jfibfe. 

(2 0 5mg) 
[0 12 5] 

TLC:Rf 0.43 (*ffc* P > .: * # J = 9 : 1 ) ; 
NMR (DMS0-d 6 ) : 8 2.16 (m, 4H) , 2.44 (m, 1H) , 3.16 (m, 1H) , 3.43 (m, 
1H), 3.62 (m, 4H), 4.75 (s, 1H) , 4.84 (dd, J=7.97, 4.67Hz, 1H) , 7.33 (m, 
5H), 8.93 (s, 1H), 10.76 (s, 1H) 0 
[0 12 6] 

mmmi (D ~mmmi (4) 

[0 12 7] 

mmmi en 

(2S) -1- [ (2S) -2, 3 - i?t KD- 1 H->f > K-;i/ - 2->f 
;i/7ffx;i/] tf a y ^ y - 2 - # ;b/ffx h y ;t/ 



Ht6 6] 
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[ft 6 7 ] 




- HCI 



[0 12 8] 
T L C : Rf 0.30 (Bf^x^;i/) 

NMR (DMS0-d 6 ) : 5 7.12 (d, J = 7.5Hz, 1H) , 7.06 (t, J = 7.5Hz, 1H) , 6 
.84-6.72 (m, 2H) , 4.80-4.65 (m, 2H) , 4.47 (bs, 2H) , 3.64 (t, J = 6.6Hz, 
2H), 3.43 (dd, J = 16.2, 10.5Hz, 1H) , 3.15 (dd, J = 16.2, 6.0Hz, 1H) , 2. 
32-1.97 (m, 4H)„ 
[0 12 9] 

mnmi (2) . 

(2S) -1- C(2S) -fcf^y Vy- 2 --4 J]/%JVtf—Jll tfnu^>-2 



[0 13 0] 

TLC : Rf 0.25 (^Dn^M : ;* * J -Jl : J$Wt = 9 : 1 : 0. 5) ; 
NMR (DMSO-dg) : 8 1.61 (m, 5H) , 2.14 (m, 5H) , 2.90 (m, 1H) , 3.26 (d, 
J=12.36Hz, 1H), 3.60 (t, J=6.73Hz, 2H) , 4.17 (m, 1H) , 4.81 (m, 1H) , 9.00 
(m, 1H)„ 

[0 13 1] 

(2S)-1-[(3S)-1, 2, 3, 4-^h^H KD - £ -#/l/#y >- 



[ft 6 8] 



• CF 3 COOH 
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[0 13 2] 

TLC : Rf 0.50 C"f V~fXl)^ J — )\> : WW. : ?K = 5:1:1) ; 
NMR (DMS0-d 6 ) : 8 2.19 (m, 4H) , 2.85 (m, 1H) , 3.43 (dd, J=15.80, 4.26 
Hz, 1H), 3.74 (m, 2H) , 4.37 (m, 2H) , 4.64 (m, 1H) , 4.91 (dd, J=7.97, 4.9 
4Hz, 1H), 7.02 (m, 1H) , 7.11 (m, 1H) , 7.37 (d, J=7.97Hz, 1H) , 7.50 (d, J 
=7.69Hz, 1H), 9.92 (s, 2H) , 11.16 (s, 1H) C 
[0 13 3] 

mmmi (4) 

(2 S) - 1 - [ (6 S) -4, 5, 6, 7-fh7tFn-3H-^^y [ 

5 , 4 - c ] tr u vy - 6 ->r /i/rt/i/j|fc=7i/] tf n u s> > - 2 - h y ;i/ 

[ft7 0] 




[0 13 4] 

TLC; Rf 0.20 (>f V^DA;-^ : it: 3 : 1 : 1) ; 
NMR (DMS0-d 6 ) : 6 2.16 (m, 4H) , 2.85 (dd, J=16.07, 10.85Hz, 1H) , 3.39 
(dd, J=16.21, 4.40Hz, 1H) , 3.72 (t, J=6.73Hz, 2H) , 4.32 (s, 2H) , 4.67 ( 
dd, J=10.99, 4.94Hz, 1H) , 4.86 (dd, J=7.69, 4.94Hz, 1H) , 9.02 (s, 1H) 0 
[0 13 5] 
2 

(2RS, 4 R) -Z-yzi—fy^T-jyVy-'k-fjfyiSym 
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H 

li-VTsT-jy (1. 2 1 g) (DTK (10ml) mmc, ^>X7^ft F ( 

i. oeg) 0^;-^(i2mi) mm*iMit. m&yaz lmmuft htc 0 
•t^^mit^m (i. 8 0s) *m~o 

[0 13 6] 

T L C : R f 0.57 (OTftx^/l/ : g£Bfc : ?K= 3:1:1) ; 
NMR (DMS0-d 6 ) : 8 (major /minor , 6/4), 

major isomer : 7.55-7.24 (m, 5H) , 5.66 (s, 1H) , 4.22 (dd, J = 7.2, 4.5Hz 
, 1H), 3.29 (dd, J = 10.2, 7.2Hz, 1H) , 3.13 (dd, J = 10.2, 4.5Hz, 1H) ; 
minor isomer : 7.55-7.24 (m, 5H) , 5.49 (s, 1H) , 3.89 (dd, J = 8.7, 7.2Hz 
, 1H), 3.37 (dd, J = 9.9, 7.2Hz, 1H) , 3.07 (dd, J = 9.9, 8.7Hz, 1H)„ 
[0 13 7] 

(2RS, 4R) - 3 - t - ^h^f 2 -7x-^Tyj 

[ft 7 2] 




##M2T*|g)§Lfcttlir% (1. 79g) (9ml) , 1M7JC^ 

iti-h V V&TkmW. (9 ml) KV- t --fmVJjflstf-}-- b (1. 87g) 

(9., 5mi) KIM*.. »ixf;^ifisife. mmm&mykmni-.hvv&T* 
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zm-t&umtt&m (2. 4og) 

[0 13 8] 

TLC : Rf 0.41 (mt^^Vy : **7-/b=9 : 1) ; 
NMR (DMS0-d 6 ) : 8 (major/minor, 6/4), 

major isomer :. 12.97 (brs, 1H) , 7.63-7.60 (m, 2H) , 7.33-7.20 (m, 3H) , 5. 
94 (s, 1H), 4.70 (m, 1H) , 3.44 (dd, J = 12.0, 6.9Hz, 1H) , 3.14 (m, 1H) , 
1.10 (s, 9H) ; 

minor isomer : 12.97 (brs, 1H) , 7.63-7.60 (m, 2H) , 7.33-7.20 (m, 3H) , 6. 
11 (s, 1H), 4.56 (m, 1H) , 3.44 (dd, J = 12.0, 6.9Hz, 1H) , 3.14 (m, 1H) , 
1.35 (s, 9H) D 

[0139] 

(2S) -1- [ (2RS, 4R) - 2 -7x— A/&7*JV S?>~4 ->f/I/*/l/ 
[ft 7 3 ] 



CF3COOH 

CN 

(2S> 4S) - 1 - ^f ;i/ij;i/tob-4 -7x-;vtfn U 2 
[0 14 0 ] 

,TLC : Rf 0.62 (&<ffc;*^l/> : *#y-;i/ = 19:1); 
NMR (CDCI3) : 6 7.66-7.30 (m, 5H) , 5.88 (s, 0.2H), 5.69 (s, 0.8H), 4. 
70 (m, 1H), 4.49 and 4.42 (t, J = 7.2Hz, 1H) , 3.76-3.60 (m, 2H) , 3.59 (d 
d, J = 10.8, 7.8Hz, 0.8H), 3.44 (dd, J = 10.8, 6.9Hz, 0.2H), 3.28 (dd, J 
= 10.8, 6.9Hz, 0.8H), 3.20 (dd, J = 10.8, 7.8Hz, 0.2H), 2.40-2.10 (m, 4 
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H)„ 

[0141] 

MMM2 (i) ~mmm2 u e) 

[0 14 2] 

^WJ2 (1) 

(2 S) - 1 - C (2 RS, 4 R) -2 — f V^/l/^Tl/y S?>-4 — f;i/# 

[ft 7 4] 
CH 3 

H 3 C 




[0 14 3] 

TLC : Rf 0.50 (mt^^Uy : j*#y-;i/ = 19:1) ; 

NMR (CDClg) : 5 4.94-4.62 (m, 3H) , 3.82-3.45 (m, J = 7.5, 3H) , 3.19-3 

.10 (m, 1H), 2.36-1.68 (m, 7H) , 1.01-0.95 (m, 6H) 0 

TLC: Rf 0.39 (N -/\3fi*-> : »Hxf/l/s 1 : 2 ) ; 
NMR (CDClg) : 8 5.29-4.86 (m, 3H) , 4.06 and'3.91 (m, 1H) , 3.61 (m, 2H 
), 3.21 (m, 1H), 2.40 (m, 1H) , 2.23 (m, 4H) , 1.97 (m, 1H) , 1.77 (m, 1H) , 
1.05-0.96 (m, 6H)„ 
[0 14 4] 

mmm2 (2) 

(2S) -1- [ (2RS, 4 R) -2-7x^f;Vf7!/'J^>-4->f^ 
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[ft7 5] 




O CN 

[0145] 

TLC :Rf 0.25 (n : BWl^/U= 1 : 2 ) ; 
NMR (CDClg) : 8 7.32-7.19 (m, 5H) , 4.81 (m, 1H) , 4.48 (m, 1H) , 3.81 ( 
dd, J = 9.6, 6.6Hz, 1H), 3.66 (m, 2H) , 3.24 (m, 1H) , 2.92 (t, J = 9.6Hz, 
1H), 2.86-2.72 (m, 2H) , 2.37-2.00 (m, 6H) Q 
[0 14 6] 



TLC : Rf 0.58, 0.51 ( n - s\*cVy : If^X^;i/ = 1 : 2 ) ; 
NMR (CDC1 3 ) : 5 7.33-7.18 (m, 5H) , 4.98-4.72 (m, 3H) , 3.83-3.61 (m, 3 
H), 3.24 (m, 1H), 2.86-2.70 (m, 2H) , 2.47 (m, 1H) , 2.39-2.10 (m, 5H)„ 
[0 14 7] 

mmm2 (3) 

(2S) -1- [ (2RS, 4 R) - 2- (tfU i?y- 3 --f JV) ^T\/VVy 



[-ft 7 6] 



• CF3COOH 



CN 

[0 14 8] 

TLC : Rf 0.83 (#nn/ft;i/A : *#^-;i/=9 : 1) ; 

NMR (CDClg) : 8 9.10-8.97 (m, 1H) , 8.74-8.63 (m, 1H) , 8.46-8.34 (m, 1 

H), 7.84-7.75 (m, 1H) , .6. 04-5.69 (m, 1H) , 5.11-4.72 (m, 1H) , 4.14-3.05 ( 
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m, 5H), 2.37-2.11 (m, 4H)„ 
[0 14 9] 

mm 2 u) 

(2S) - l- C (2RS, 4S) - 2 --f y:/nfc?;i^yyy ^>-4 --f ;i/ 

[ft7 7] 

• CF 3 COOH 

H a C 



CN 

[0 15 0] 

TLC:Rf 0.25 ( n -y\^y : ®f^:r^;i/ = 1 : 2 ) ; 
NMR (CDClg) : 8 4.86-4.76 (m, 1H) , 4.67-4.56 (m, 2H) , 3.80-3.50 (m, 2 
H), 3.44 (dd, J = 11.4, 7.8Hz, 1H) , 3.07 (dd, J = 11.4, 7.2Hz, 1H) , 2.37 
-2.15 (m, 5H), 1.17 (d, J = 6.6Hz, 3H) , 1.14 (d, J = 6.6Hz, 3H) D 

[0 15 1] 
mMM2 (5) 

(2S) - l- [ (2RS, 4S) - 2 - >> ^ n a ^ i/ ;i/ f r !/ 'J > - 4 
;i/^j;i/7j<-;i/] trn y Vy- 2 h y ;i/ • h'j7^tn»SS 
Mb 7 8] 

• CF3C00H 



H I 



CN 

[0 15 2] 

TLC:Rf 0.33 (n : »|ftx^= 1 : 2) ; 

NMR (CDClg) : 8 4.93 (dd, J = 8.1, 4.5Hz, 1H) , 4.82 (m, 1H) , 4.66 (m, 

1H), 3.75-3.50 (m, 3H) , 3.21-3.10 (m, 1H) , 2.36-2.22 (m, 4H) , 2.04-1.96 

(m, 2H), 1.85-1.71 (m, 3H) , 1.36-1.18 (m, 6H)„ 
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[0 15 3] 

mmm'2 (6) 

(2S) -1- [ ( 2 R S , 4 R) -2 - ( 1 -^;V^U XJV) ^Tl/VVy 

-4 -^f;i/^j;i/^-;i/] tfnvs;>-2-*;i/^-b'j;i/- h 'J 7;^niiS 
lit 7 9 ] • 

• CF 3 COOH 

H 3 C 
H 3 C 

[0 15 4] 

TLC : Rf 0.77 (^nn^l/A : *#7-;i/=9 : 1) ; 
NMR (CDClg) : 8 4.91 (dd, J = 8.7, 4.5Hz, 1H) , 4.87-4.80 (m, 2H) , 3.7 
7-3.48 (m, 3H), 3.21-3.11 (m, 1H) , 2.37-2.16 (m, 4H) , 1.95 (m, 1H) , 1.70 
-1.49 (m, 4H), 1.02-0.92 (m, 6H) e 

[0 15 5] 
mMM2 (7) 

(2S) -1- [ (2RS, 4R) - 2-^f7yy Vy-A -JfrllJltf 
[ft8 0] 

H 3 C * CF 3 COOH 




[0 15 6] 

TLC : Rf 0.73 (^Dn^I/A : ;*#y-;V=9 : 1) ; 
NMR (GDClg) : 8 4.99-4.73 (m, 3H) , 3.74 (m, 1H) , 3.63-3.46 (m, 2H) , 3 
.19 (m, 1H), 2.35-2.16 (m, 5H) , 1.94 (m, 1H) , 1.51-1.19 (m, 4H) , 0.96-0. 
86 (m, 3H)„ 

[0157] 
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XJM2 (8) 

(2S) - l- [ ( 2 R S , 4R) - 2 -^ytfju^TW z?y-4 -j;v$i)i> 
tf=-jil tfn y Vy- 2-^^^-h y/i/ • h>j7^nBil 

[ft 8 1 ] 



CF3COOH 




, [0 15 8] 

TLC:Rf 0.72 (^DD^M : ;-^/=9 : 1) ; 
NMR (CDC1 3 ) : 5 7.35-7.26 (m, 5H) , 5.12 (dd, J = 9.0, 5.4Hz, 0.33H), 
4.95 (dd, J = 7.8, 5.4Hz, 0.67H), 4.85-4.77 (m, 1.33H), 4.51 (t, J = 7.8 
Hz, 0.67H), 3.77-3.55 (m, 2H) , 3.50-3.37 (m, 2H) , 3.23-3.04 (m, 2H) , 2.3 
3-2.17 (m, 4H) D 

[0159] 

mmm2 o) 

(2S) -1- [ (2RS, 4R) - 2 -X^^TVU Vy-A ->f JllJfrtf 
[flS 8 2 ] 

• CF3COOH 

H 3 C 




O CN 

[0 16 0] 

TLC : Rf 0.75 (?nnjft;i/A : *#^-;i/=9 : 1) ; 
NMR (CDClg) : 8 4.90-4.82 (m, 2H) , 4.68 (dd, J = 13.8, 7.8Hz, 1H) , 3. 
73 (m, 1H), 3.60 (m, 1H) , 3.47 (m, 1H) , 3.15 (m, 1H) , 2.34-2.13 (m, 5H) , 
2.00 (m, 1H), 1.16-1.05 (m, 3H)„ 
[0 16 1] 



7 2 
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mmto2 (i o) 

(2S) -1- [ ( 2 R S , 4R) -2 - ( 1 - T **V>^;t/) ^T'JV 

4 ->f;i/^;i/^-;i/] trn y 2 -^^/jK- h y ^ • tftifc& 

[ft 8 3] 

•HCI 




CN 



[0 1 6 2] 

TLC: Rf 0.48 (Mftx^-;b : n 3 : 1 ) ; 
NMR (CDCI3) : 5 4.82-4.75 (m,lH), 4.41-4.30 (m, 1H) , 3.92-3.72 (m,lH) 
,3.71-3.60 (m, 2H) , 3.16 (dd, J = 10.2, 6.3Hz, 1H) , 2.66 (t, J = 10.2Hz 
, 1H), 2.63-2.50 (m, 1H) , 2.37-2.10 (m, 4H) , 2.06-1.95 (m,3H) , 1.90-1.52 
(m, 12H). 

[0 16 3] 

mm 2 (id 

(2S) -1- [ (2RS, 4 R) -2- (2-\*VS?As) *T s JVV>-4- 

-f tra y vy- 2 -#;vtffx h y ;v • z:J 

[ft 8 4 ] 

- 2HCI 



CN 

[0 16 4] 

TLC : Rf 0.45 (i£ft*^l/> : J-Jl = 10:1) ; 
NMR (DMSO-dg) : 8 8.70-8.60 (m, 1H) , 8.20-7.98 (m, 1H) , 7.85-7.51 (m, 

2H), 6.19 (s, 0.6H), 5.97 (s, 0.4H), 5.86 (bs, 3H) , 4.88-4.77 (m, 1H) , 

4.68-4.50 (m, 1H) , 3.80-3.52 (m, 3H) , 3.16-3.02 (m, 1H) , 2.35-1.99 (m, 4 
H). 



i 



7 3 
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[0 16 5] 

mmmz a 2) 

(2S) -1- [ (2RS, 4 R) -2- (4 - fcf U V/l) *T\TV i?y- 4 - 

-Y ;v n y V > - 2 - # h y /i/ • nmmm. 

[^8 5] 

• 2HCI 

[0 16 6] 

TLC: Rf 0.40 (SHfc* ^ l/> : ;* # 7 -;i/ = 1 0 : 1 ) ; 
NMR (DMS0-d 6 ) : 8 8.92-8.80 (m, 2H) , 8.16-8.00 (m, 2H) , 6.15 (s, 0.7H 
), 6.10 (s, bs, 3H), 5.94 (s, 0.3H), 4.87-4.79 (m, 0.7H), 4.68-4.60 (m, 
0.3H), 4.45-4.36 (m, 0.3H) , 4.14-4.05 (m, 0.7H), 3.82-2.82 (m, 4H) , 2.30 
-2.04 (m, 4H)„ 

[0 16 73 

mmmz (i 3) 

(2S) -1- [ (2RS, 4S) - 2- (2-f7^'J;i/) f7!/U^^-4 

--f/iijfl/tf-M trn y vy- 2 h y ;v • nmmm. 

UK 8 6] 



•2HCI 




[0 16 83 

TLC : Rf 0.23 (f&-fb;*^b> : *#y-;i/ = 10:1); 
NMR (DMS0-d 6 ) : 8 7.81 (d, J = 3.3Hz, 0.3H), 7.78 (d, J = 3.3Hz, 0.7H 
), 7.75 (d, J = 3.3Hz, 0.3H), 7.66 (d, J = 3.3Hz, 0.7H), 6.13 (s, 0.7H), 
6.01 (s, 0.3H), 5.70 (bs, 3H) , 5.30-5.23 (m, 0.3H), 4.86-4.70 (m, 0.7H) 
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, 4.46-4.38 (m, 0.3H), 4.34-4.20 (m, 0.7H), 3.80-3.40 (m, 3H) , 3.19-3.10 
(m, 0:3H), 3.00-2.90 (m, 0.7H), 2.30-1.90 (m, 4H)„ 
[0 16 9] 

mmmz (h) 

(2 S) -1- [,(2RS, 4R) - 2- (2, 3~P* h*r*/7x.— ;V) 

9 y v y - 4 - -f ¥uvpy-2 - b y ^ • i&^ii 

H 3 CO OCH 3 HCI 




[0170] 

TLC : Rf 0 . 35 (n-A^> :18lf ;b=l : 2) ; 
NMR (CDCI3) : 6 7.52 (d, J = 7.8Hz, 0.2H), 7.13-6.92 (m, 2.8H) , 6.35 
(s, 0.2H), 5.94 (s, 0.8H), 5.13 (m, 1H) , 4.75 (dd, J = 7.2, 3.9Hz, 0.8H) 
, 4.56 (m, 0.2H), 4.08 (s, 3H) , 3.97-3.53 (m, 3H) , 3.88 (s, 3H) , 3.3 0 ( 
m, 1H), 2.34-2.14 (m, 4H)„ 
[0171] 

$mw2 (15) 

(2 S) - 1 - [ (4 S) - 2- (1, 3 -*yyVit*?V-fr- 5 

r^/y Vy-A ->f trn y py- 2 h y ;u 

[ft8 8] 

•HCI 

O CN 

[0 17 2] 

TLC : Rf 0.38 ( n -^^y : IfEfift:n^/l/ = 1 : 2 ) ; 

NMR (GDgOD) : 5 7.29-7.20 (m, 2H) , 6.91 (dd, J = 7.8, 2.7Hz, 1H) , 6.0 




7 5 
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3 (s, 2H), 5.95 (s, 0.6H), 5.87 (s, 0.4H), 4.99 (m, 1H) , 4.84 (m, 1H) , 3 



(t, J = 6.6Hz, 2H), 3.54 (dd, J = 12.0, 6.3Hz, 0.4H), 3.40 (dd, J = 12. 
3, 7.5Hz, 0.6H), 2.42-2.12 (m, 4H) 0 

[0 17 3] 
mMW2 (16) 

(2 S) - 1 - [ (4 R) -2-7*J3r*s*?-;\,?-T\rV*?y-4t--4)l3Jfr 

trn u py- 2 -jjjistf- h u • 

Hfc 8 9 ] . 



NMR (DMS0-d 6 ) : 8 7.34-7.25 (m, 2H) , 7.00-6.92 (m, 3H) , 5.26-5.20 (m, 
0.2H), 5.18-5.06 (m, 0.8H), 4.86-4.76 (m, 1H) , 4.64-4.50 (m, 1H) , 4.40 
(bs, 2H), 4.24-4.04 (m, 2H) , 3.77-3.60 (m, 2H) , 3.56-3.46 (m, 1H) , 2.98- 
2.86 (m, 1H), 2.32-1.95 (m, 4H)„ 
[0 17 5] 

TLC:Rf 0.20 n-^U->=3 : 1)_ ; 

NMR (DMS0-d 6 ) : 8 7.35-7.25 (m, 2H) , 7.01-6.92 (m, 3H) , 5.26-5.20 (m, 
0.2H), 5.18-5.10 (m, 0.2H), 5.04-4.94 (m, 0.8H), 4.85-4.76 (m, 0.8H), 4 
.70 (bs, 2H), 4.62-4.50 (m, 1H) , 4.43-4.06 (m, 2H) , 3.77-3.60 (m, 2H) , 3 
.56-3.40 (m, 1H) , 3.07-2.87 (m, 1H) , 2.30-1.95 (m, 4H) e 
[0 17 6] 

mmmz (i 7) 



.96 (dd, J = 12.3, 7.8Hz, 0.6H), 3.82 (dd, J = 12.0, 7.8Hz, 0.4H), 3. 74 




[0 1.7 4] 



TLC:Rf 0.34 (WWl^Jl : n -^^y = 3 : 1 ) 
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(2S) -3- [ ( 2 R S, 4 R, 5 R) - 5 2 - 7i_;Vf rV'J 



[0 17 7] 

T LC : R f 0.50 (i&tfl;*^l/> : * # 7 -;i/ = 19:1); 
major isomer 

NMR (DMSO-dg) : 8 1.52 (d, J=6.87Hz, 3H) , 2.03 (m, 2H) , 2.21 (m, 2H) , 
3.78 (m, 2H), 4.03 (m, 1H) , 4.41 (d, J=4.94Hz, 1H) , 4.80 (m, 1H) , 5.93 
(s, 1H), 7.41 (m, 3H), 7.64 (m, 2H) ; 
minor isomer 

NMR (DMSO-dg) : 8 1.49 (d, J=6.87Hz, 3H) , 2.03 (m, 2H) , 2.21 (m, 2H) , 
3.78 (m, 2H), 4.03 (m, 1H) , 4.28 (d, J=5.49Hz, 1H) , 4.80 (m, 1H) , 5.94 
(s, 1H), 7.41 (m, 3H), 7.64 (m, 2H) D 
[0 17 8] 

mnw2 (is) 

(2S) -1- [ (2RS, 4R) -2- (1, 3 -*WV**?V-fr- 4 - 



[ft 9 0] 




•HCI 



^mt m *mt 



[ft 9 1] 




[0179] 



TLC:Rf 0.29 ( n -'N3fi*-> : I£&x^;i/ = 1 : 2 ) 
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major isomer: NMR (DMS0-d g ) : S7.19 (d, J = 8.0Hz, 1H) , 6.90 (m, 2H) 
, 6.08 (s, 2H), 5.90 (s, 1H) , 4.80 (m, 1H) , 4.42 (t, J = 7.7Hz, 1H) , 3.7 
0 (m, 2H), 3.57 (dd, J = 10.4, 7.1Hz, 1H) , 3.25 (dd, J = 10.4, 6.3Hz, 1H 
), 2.14 (m, 4H) ; 

minor isomer: NMR (DMSO-dg) : 8 7.09 (d, J = 8.0Hz, 1H) , 6.90 (m, 2H 
), 6.06 (s, 2H), 5.69 (s, 1H) , 4.80 (m, 1H) , 4.76 (m, 1H) , 3.70 (m, 2H) , 
3.66 (m, 1H), 3.10 (m, 1H) , 2.14 (m, 4H) Q 
[0 18 0] 

mmm2 a 9) 

(2S) -1- [ (2RS, 4 R) -2- (2, 5 - b * */*7 x.-)\s) *T 

Ut9 2] 

OCH3 • HCI 

H3CO O CN 

[0181] 

TLC:Rf 0.22 ( n - /\^ri^> : WWt^J^= 1 : 2 ) ; 
major isomer 

NMR (CDGlg) : 5 6.93 (m, 3H) , 5.96 (s, 1H) , 5.10 (m, 1H) , 4.56 (m, 1H) 
, 4.00 (s, 3H), 3.82 (m,2H) , 3.78 (s, 3H) , 3.56 (m,lH), 3.35, (m, 1H) , 2 
.24 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 8 7.52 (d, J = 3.0Hz, 1H) , 6.93 (m, 2H) , 6.36 (s, 1H) , 5 
.10 (m, 1H), 4.48 (dd, J = 8.1, 3.4Hz, 1H) , 3.87 (s, 3H) , 3.83 (s, 3H) , 
3.82 (m,2H), 3.56 (m.lH), 3.35, (m, 1H) , 2.24 (m, 4H) 0 
[0 18 2] 

mmm 2(20) 

(2S) -1- C (4R) - 2 -yx.-)\j***=f-)\,=f-yw vy-A -^ft* 



7 8 
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- HCI 
6 CN 



O^ 8 * 



H I 1m 



[0 18 3] 

TLC:Rf 0.37 (ff^x^;i/ : n = 3 : 1 ) ; 

NMR (DMSO-dg) : 5 7.44-7.28 (m, 4H) , 7.28-7.19 (m, 1H) , 5.22-5.15 (m, 
0.2H), 4.86-4.64 (m, 1.8H), 4.55-4.36 (m, 1H) , 3.91 (bs, 2H) , 3.72-3.57 
(m, 2H), 3.56-3.16 (m, 3H) , 2.96-2.82 (m, 1H) , 2.29-1.95 (m, 4H) 0 
[0 18 4] 

TLC : Rf 0.27 (.WWt^JV : n -^Vy = 3 : 1) ; 

NMR (DMS0-d 6 ) : 6 7.45-7.30 (m, 4H) , 7.28-7.20 (m, 1H) , 5.23-5.15 (m, 
0.2H), 4.87-4.65 (m, 1.8H), 4.58-4.42 (m, 1H) , 4.20 (bs, 2H) , 3.74-3.58 
(m, 2H), 3.58-3.17 (m, 3H) , 2.98-2.83 (m, 1H) , 2.28-1.95 (m, 4H) 0 
[0 18 5] 

mmmz (2 n 

(2S) -1- [ (2RS, 4 R) -2- ( 2 - 7 re— ;V^;fX^-;iO ?-TV*V 

yy-4 — f tra u vy- 2 -#;t/tf?x hvjv- 

[ft9 4] 




[0 18 6] 
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T LC : R f 0.37 and 0.27 (WSLttfr : n - s\*r^y = 3 1 ) ; 

NMR (DMSO-dg) : 8 7.38-7.29 (m, 4H) , 7.26-7.16 (m, 1H) , 5.23-5.16 (m, 

0.2H), 4.97-4.87 (m, 0.8H), 4.85-4.50 (m, 2H) , 3.87 (bs, 2H) , 3.76-3.50 

(m, 3H), 3.14-2.95 (m, 3H) , 2.38-1.95 (m, 6H) a 
[0 18 7] 

mmm2 (22) 

(2S) -1- [ (2RS, 4 R) -2- (2, 6-^^b^i'7i^) 
[ft9 5] 




[0 18 8] 

TLC : Rf 0.15 (n-/\driJ-> : 91xf;i/= 1:2); 
NMR (CDC1 3 ) : 5 9.33 (br.s, 1H) , 7.36 (t, J = 8.5Hz, 1H), 6.62 (d, J 
= 8.5Hz, 2H), 6.44 (d, J = 9.3Hz, 1H) , 4.94 (m, 1H) , 4.79 (t, J = 5.2Hz, 
1H), 3.96 (s, 6H), 3.96 (m, 1H) , 3.63 (m, 2H) , 3.37 (dd, J = 11.7, 6.5H 
z, 1H), 2.31 (m, 4H)„ 
[0 1 8 9] 

mmm 2(23) 

(2S) -1- [ ( 2 R S , 4R) - 2- (3, 4 h*l/7*-fr) *T 

[-ft 9 6] 




[0 19 0] 
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TLC : Rf 0.47 (Mfcx^/b : * # J -)]/= 1 0 : 1 ) ; 
major isomer 

NMR (CDClg) : 5 7.26 (m, 2H) , 6.91 (d, J = 8.4Hz, 1H) , 5.80 (s, 1H) , 4 
.98 (m, 1H), 4.58 (m, 1H) , 3.95 (s, 3H) , 3.91 (s, 3H) , 3.70 (m, 2H) , 3.5 
2 (m, 1H), 3.30 (m, 1H) , 2.20 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 5 7.53 (d, J = 1.8Hz, 1H) , 7.26 (m, 1H) , 6.86 (d, J = 8. 
1Hz, 1H), 5.92 (s, 1H), 4.98 (m, 1H) , 4.46 (m, 1H) , 3.99 (s, 3H) , 3.89 ( 
s, 3H), 3.70 (m, 2H) , 3.52 (m, 1H) , 3.30 (m, 1H) , 2.20 (m, 4H)„ 
[0191] 
(24) 

(2S) -1- [ (2RS, 4R) - 2- (3, 5 - i?* h 3f V V x-;i/) 
H3CO _ • HCI 

y 




H3CO O CN 

[0 19 2] 

TLC : Rf 0.29 (N-^\dp#> :S^^X5 1 ;i/=l : 4) ; 
major isomer 

NMR (CDClg) : 5 6.88 (d, J = 2.2Hz, 2H) , 6.54 (t, J = 2.2Hz, 1H) , 5.7 
5 (s, 1H), 5.14 (m, 1H), 4.55 (m, 1H) , 3.83 (s, 6H) , 3,80 (m, 2H) , 3.50 
(m, 1H), 3.35 (m, 1H) , 2.24 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 6 7.01 (d, J = 2.2Hz, 2H) , 6.46 (t, J = 2.2Hz, 1H) , 5.9 
2 (s, 1H), 5.04 (m, 1H) , 4.55 (m, 1H) , 3.82 (s, 6H) , 3.80 (m, 2H) , 3.50 
(m, 1H), 3.35 (m, 1H) , 2.24 (m, 4H) C 
[0 19 3] 
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mMW2 (2 5) 
(2 S) - 1 - [ (2 RS, 4 R) - 2 - (2, 4 

[ft 9 8] 



OCH 



HCI 




H3CO 



[0 19 4] 

TLC : Rf 0.24 ( n - ^^y : 1^X5^= 1 : 4 ) ; 
major isomer 

NMR (CDClg) : 8 7.35 (m, 1H) , 6.54 (m, 2H) , 5.94 (s, 1H) , 5.00 (m, 1H 
), 4.54 (m, 1H), 4.02 (s, 3H) , 3.90 (m, 1H) , 3.84 (s, 3H) , 3.61 (m, 2H) , 

3.33 (m, 1H), 2.27 (m, 4H) ; 
minor isomer 

NMR (GDClg) : 8 7.78 (m, 1H) , 6.54 (m, 2H) , 6.27 (s, 1H) , 5.00 (m, 1H 
), 4.42 (m, 1H), 4.02 (s, 3H) , 3.90 (m, 1H) , 3.84 (s, 3H) , 3.61 (m, 2H) , 
3.33 (m, 1H), 2.27 (m, 4H)„ 
[0 19 5] 

mmmz (2 e) 

(2S) -1- [ ( 2 R S , 4 R) -2- ( 4 - 7 x J * V 7 ^-)V) f7l/'J 

py-4 -<{ Jul trnu yy-z-ijjift- hV)v • 

MH9 9] 




O CN 

[0 19 6] 

TLC: Rf 0.63 (»IftX^/|/ : ;* # J -Jl= 1 0 



l) ; 
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major isomer 

NMR (CDClg) : 6 7.69 (d, J = 9.0Hz, 2H) , 7.42-7.28 (m, 2H) , 7.18 (m, 

1H), 7.08-6.88 (m, 4H) , 5.88 (s, 1H) , 5.17 (m, 1H) , 4.72 (m, 1H) , 4.00-3 
.30 (m, 4H), 2.44-2.06 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 6 7.76 (d, J = 8.7Hz, 2H) , 7.42-7.28 (m, 2H) , 7.18 (m, 

1H), 7.08-6.88 (m, 4H) , 6.05 (s, 1H) , 5.02 (t, J = 7.2Hz, 1H) , 4.62 (m, 

1H), 4.00-3.30 (m, 4H) , 2.44-2.06 (m, 4H)„ 
[0 19 7] 

mmm2 (27) 

(2S) -1- [ (2RS, 4 S) - 2-7x^-1, 3-^T^>-4->T 
[ftlOO] 



• HCI 




[0 19 8] 

TLC : Rf 0.56 (Mtt>**\sy : *Z J-)\s = 19:1) ; 
NMR (DMS0-d 6 ) : 8 2.11 (m, 5H) , 2.42 (m, 1H) , 2.93 (d, J=13.74Hz, 1H) 
, 3.40 (dd, J=13.74, 12.22Hz, 1H) , 3.70 (m, 2H) , 4.68 (d, J=11.54Hz, 1H) 
, 4.79 (dd, J=7.28, 5.08Hz, 1H) , 5.84 (s, 1H ), 7.44 (m, 3H) , 7.65 (m, 2 
H), 10.18 (m, 2H) B 
[0 19 9] 

mnm 2 (28) 

(2 S) - 1 - [ (2 RS, 4 R) - 2- (2-* h^ri/7x-;i/) ^7V"JS? 
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[0 2 0 0] 
TLC : Rf 0.38 Oftlftx^;]/) ; 

NMR (DMSO-dg) : 8 7.75-7.51 (m, 1H) , 7.48-7.30 (m, 1H) , 7.14-6.92 (m, 
2H), 6.09 (s, 0.6H), 5.91 (s, 0.4H), 5.10 (bs, 2H) , 4.88-4.45 (m, 2H) , 
3.85 (s, 3H), 3.77-3.54 .(m, 3H) , 3.25-3.12 (m, 1H) , 2.33-1.96 (m, 4H) D 
[0 2 0 1] 

mmm2 (29) 

(2 S) -1- [ (2 R S, 4R) - 2- (3-* h^fi/7i-;i/) fT^'J P 

[ft i o 2 ] 




[0 2 0 2] 
TLC : R f 0.37 (tt&ai^/l/) ; 

NMR (DMSO-dg) : 8 7.56-7.08 (m, 3H) , 7.02-6.87 (m, 1H) , 5.84 (s, 0.6H 
), 5.69 (s, 0.4H), 5.60 (bs, 2H) , 4.86-4.50 (m, 2H) , 3.78 (s, 3H) , 3.75- 
3.46 (m, 3H), 3.35-3.18 (m, 1H) , 2.33-1.96 (m, 4H)„ 
[0 2 0 3] 

(2S) -1- [ (2RS, 4R) - 2- (4-* h *rt/7 ^—fr) fT^J ^ 

>-4-^;i/*;i/3K-;H tfn y 2 -a/hk- b V • &^f& 



8 4 
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[0 2 0 4] 
T L C : R f 0.33 (»»x?-/I/) ; 

NMR (DMS0-d 6 ) : 8 7.67-7.47 (m, 2H) , 6.97 (d, J = 8.7Hz, 2H) , 5.83 (s 
, 0.6H), 5.68 (s, 0.4H), 4.95 (bs, 2H) , 4.90-4.20 (m, 2H) , 3.77 (s, 3H) , 
3.76-3.46 (m, 3H) , 3.36-3.16. (m, 1H) , 2.33-1.96 (m, 4H) 0 
[0 2 0 5] 

mnmz (3D 

(2S) -1- C (2RS, 4R) -2- ( 3 - 7 x J * i/7 x— f7 x /'J 
[ft 1 0 4 ] 




[0 2 0 6] 

T L C : R f 0.78, 0.65 (|f®Xf^ : ;* # ^ = 10:1) ; 
major isomer 

NMR (CD3OD) : 6 7.56-7.24 (m, 5H) , 7.22-6.84 (m, 4H) , 5.97 (s, 1H) , 5 
.00-4.80 (m, 2H), 3.91 (m, 1H) , 3.82-3.62 (m, 2H) , 3.56-3.30 (m, 1H) , 2. 
42-2.02 (m, 4H) ; 
minor isomer 

NMR (CD3OD) : 8 7.56-7.24 (m, 5H) , 7.22-6.84 (m, 4H) , 5.84 (s, 1H) , 5 
.00-4.80 (m, 2H), 3.82-3.62 (m, 3H) , 3.56-3.30 (m, 1H) , 2.42-2.02 (m, 4H 
). 
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[0 2 0 7] 

mmm 2(32) 

(2S)-1-[(2RS, 4R)-2-(2, 3, 4 - b U ;* h*i/7*—)l> 



litl 0 5] 

H3CO P CH 3 




[0 2 0 8] 

TLC:Rf 0.57 (Wxf;i/: jt^;-J^=l 0 : 1) ; 
major isomer 

NMR (CDClg) : 8 7.12 (d, J = 8.7Hz, 1H) , 6.67 (d, J = 8.7Hz, 1H) , 5.8 
9 (s, 1H), 5.02 (dd, J = 8.7, 5.1Hz, 1H) , 4.81 (m, 1H) , 4.16 (s, 3H) , 3. 
94 (m, 1H), 3.88 (s, 6H) , 3.73 (dd, J = 12.0, 8.7Hz, 1H) , 3.62 (m, 1H) , 
3.33 (dd, J = 12.0, 5.1Hz, 1H) , 2.40-2.14 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 8 7.59 (d, J = 8.7Hz, 1H) , .6.72 (d, J = 8.7Hz, 1H) , 6.3 
1 (s, 1H), 5.02 (m, 1H), 4.66 (m, 1H) , 4.11 (s, 3H) , 4.06 (s, 3H) , 3.94 
(m,. 1H), 3.86 (s, 3H) , 3.73 (m, 1H) , 3.62 (m, 1H) , 3.33 (m, 1H) , 2.40-2. 
14 (m, 4H) 0 

[0 2 0 9] 

mmm 2(33) 

(2S) -1- C(2RS, 4R) - 2- (2, 4, 5 - h U * b*r*/7*—fr 



8 6 



mSE# 2 0 0 3 -3 04 8 7 7 1 




[0 2 10] 

TLC : R f 0.54 (If^X^;i/ : ;* $ J ~;i/ = 1 0 : 1 ). ; 
major isomer 

NMR (CDClg) : 8 6.92 (s, 1H) , 6.61 (s, 1H) , 5.92 (s, 1H) , 4.98 (m, 1H 
), 4.52 (m, 1H), 4.04-3.80 (m, 10H) , 3.80-3.40 (m, 2H) , 3.40-3.25 (m, 1H 
), 2.40-2.06 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 6 7.95 (s, 1H) , 6.56 (s, 1H) , 6.29 (s, 1H) , 5.13 (t,J 
= 7.2Hz, 1H), 4.28 (m, 1H) , 4.04-3.80 (m, 10H) , 3.80-3.40 (m, 2H) , 3.40- 
3.25 (m, 1H), 2.40-2.06 (m, 4H)„ 
[0 2 11] 

mmm2 (3 4) 

(2S) -1- [ (2RS, 4 R) -2- ( 2 -X b x~;b) ^YWV 

y - 4 - >r )\,j})\sT$ x \f. u V vy - 2 - %;i7$- h y /i/ • 
[fls 1 0 7 ] 

CH 3 

O • HCI 

H O CN 

[0 2 12] 
TLC: Rf 0.55 (Mftx^/I/) ; 

NMR (DMS0-d 6 ) : 8 7.65-7.51 (m, 1H) , 7.41-7.28 (m, 1H) , 7.06 (t, J = 
8.7Hz, 1H), 7.02-6.90 (m, 1H) , 6.09 (s, 0.6H), 5.87 (s, 0.4H), 4.88-4.80 



8 7 
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(m, 1H), 4.74-4.44 (m, 1H) , 4.60 (bs, 2H) , 4.17-4.04 (m, 2H) , 3.77-3.54 



[0 2 13] 

mmmz o 5) 

(2 S) - 1 - [ (2 R S, 4R) -2- (3-l^^>>7x^) *T y SVt? 
Ut 1 0 8 ] 

H 3 C 



[0 2 14] 

TLC:Rf 0.50 (WWl^fr) 

NMR (DMSO-dg) : S 7.36-7.07 (m, 3H) , 7.02-6.86 (m, 1H) , 5.83 (s, 0.6H 

),5.68 (s, 0.4H), 5.10 (bs, 2H) , 4.85-4.50 (m, 2H) , 4.12-3.96 (m, 2H) , 3 

.80-3.46 (m, 3H) , 3.35-3.10 (m, 1H) , 2.32-1.98 (m, 4H) , 1.32 (t, J = 7.2 
Hz, 3H)„ 

[0 2 15] 

mmmz (3 6) 

(2S) -1- [ (2RS, 4 R) - 2- (4 -X h f7l/'J S? 

y-4 -^r;i/^;i/7K-;i/] tf n y py- 2 -jjjvtf— h vjv • m.mm. 

[ftl0 9] 



(m, 3H), 3.20-3.08 (m, 1H) , 2.32-1.97 (m, 4H) , 1.37 (t, J = 6.9Hz, 3H) 




• HCI 




[0 2 16] 
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TLC:Rf 0.50 

NMR (DMS0-d 6 ) : 8 7.63-7.46 (m, 2H) , 6.95 (d, J = 8.4Hz, 2H) , 5.82 (s 



, 0.6H), 5.66 (s, 0.4H), 4.85-4.46 (m, 2H) , 4.32 (bs, 2H) , 4.03 (q, J = 
7.2Hz, 2H), 3.80-3.53. (m, 3H) , 3.25-3.10 (m, 1H) , 2.33-1.95 (m, 4H) , 1.3 
1 (t, J - 7.2Hz, 3H) 0 
[0 2 17] 

mmmz o 7) 

(2S) -1- C(2RS, 4R) - 2- (3, 4, 5 - h U * h *r i/ 7 JV 

[ft 110] 

H3CO -HCI 



[0 2 18] 

TLCtRf 0.40 mm^JV : *&J-fr= 1 0 : 1) ; 
NMR (CDClg) : 8 

major isomer 7.00 (s, 2H) , 5.85 (s, 1H) , 5.08 (m, 1H) , 4.69 (dd, J = 7.8 
, 5.1Hz, 1H), 4.02-3.28 (m, 13H) , 2.44-2.04 (m, 4H)„ 

minor isomer 7.12 (s, 2H) , 5.94 (s, 1H) , 4.97 (t, J = 7.5Hz, 1H) , 4.58 ( 
dd, J = 7,8, 4.2Hz, 1H), 4.02-3.28 (m, 13H) , 2.44-2.04 (m, 4H) 0 
[0 2 19] 

mrnmz o s) 

(2S) -1- [ (2RS, 4 R) -2- (4 -zfUtf**/? ^T\JV 

^n'J^>-2 - ^;^tK- bVJV- 
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[<fclll] 



HCI 




6 CN 



[0 2 2 0] . 

T L C : R f 0.35 (n -^s^y : »|fcx^/l/ = 1:4) ; 
major isomer 

NMR (CDClg) : 8 7.65 (d, J = 8.7?Hz, 2H) , 6.98 (d, J = 8.79Hz, 2H) , 5 
.81 (s, 1H), 5.12 (m, 1H) , 4.55 (m, 1H) , 3.94 (m, 3H) , 3.72 (m, 1H) , 3.5 
2 (m, 1H), 3.33 (m, 1H) , 2.26 (m, 4H) , 1.81 (m, 2H) , 1.04 (m, 3H) ; 
minor isomer 

NMR (CDClg) : 8 7.74 (d, J = 8.79Hz, 2H) , 6.88 (d, J = 8.79Hz, 2H) , 5 
.97 (s, 1H), 5.01 (m, 1H) , 4.55. (m, 1H) , 3.94 (m, 3H) , 3.72 (m, 1H) , 3.5 . 
2 (m, 1H), 3.33 (m, 1H) , 2.26 (m, 4H) , 1.81 (m, 2H) , 1.04 (m, 3H) 0 

[0 2 2 1] 
mffiW2 (3 9) 

(2S) -1- [ (2RS, 4 R) -2 - ( 3 - i/T J ~7 *-Jl) m/Vi?> 

-4 ->f;i/^j;i/3jf~;i/] trn y Vy- 2 -jjjvtf—h u;i/ 
Uhi 1 23 

• HCI 




[0 2 2 2] 

T LC : R f 0.69, 0.50 (BfBftx^/b : * # S -JV= 1 0 : 1 ) ; 
one isomer 

NMR (GDC1 3 ) : 8 8.26-7.96 (m, 2H) , 7.80-7.48 (m, 2H) , 6.02 (s, 1H) , 5. 
04 (t, J = 6.3Hz, 1H), 4.82 (dd, J = 7.2, 5.1Hz, 1H) , 4.06-3.24 (m, 4H) , 
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2.48-2.08 (m, 4H) ; 
the other isomer 

! 

NMR (CDClg) : 5 8.26-7.96 (m, 2H) , 7.80-7.48 (m, 2H) , 6.11 (s, 1H) , 5 
.37 (m, 1H), 4.62 (dd, J = 7.5, 4.5Hz, 1H) , 4.06-3.24 (m, 4H) , 2.48-2.08 
(m, 4H) 0 

[0 2 2 3] 

mmmz u o) 

(2 S) - 1 - [ (2 R S, 4 R). - 2 - (4 - i/T J 7 ai— f-Tl/V W 

- 4 — f jijj ;v tf n U ^ > - 2 - ^7 hVJl>- MM^ 

Ut 1 1 3 ] 



•HCI 




[0 2 2 4] 

TLC : R f 0.67, 0.44 (iS|xf;i/: ^;^=1 0 : 1) ; 
major isomer 

NMR (CDClg) : 8 7.98-7.86 (m, 2H) , 7.80-7.64 (m, 2H) , 6.01 (s, 1H) , 5 
.01 (t, J = 6.6Hz, 1H), 4.83 (dd, J = 7.8, 5.1Hz, 1H) , 4.06-3.24 (m, 4H) 
, 2.50-2.06 (m, 4H) ; 
minor isomer 

NMR (CDClg) : 8 7.98-7.86 (m, 2H) , 7.80-7.64 (m, 2H) , 6.09 (s, 1H) , 5 
.36 (m, 1H), 4.57 (dd, J = 8.1, 5.1Hz, 1H) , 4.06-3.24 (m, 4H) , 2.50-2.06 
(■», 4H)„ 

[0 2 2 5] 
MMM2 (4 1) 

(2S) -1- [ (2RS, 4R) -2- [4- (tf U V> - 2 - >f Jb) y x.- 

9 1 ffifE^ 2003-3048777 
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[ft 1 1 4 ] 



• 2HCI 




S 



[0 2 2 6] 

TLC: Rf 0.53 D n : * # ^ ~;i/= 1 0 : 1 ) ; 
major isomer 

NMR (CDClg) : 8 8.88 (m, 1H) , 8.36-7.96 (m, 4H), 7.82-7.60 (m, 3H) , 5. 
68 (s, 1H), 4.82 (m, 1H) , 4.23 (m, 1H) , 3.82-3.58 (m, 2H) , 3.46 (m, 1H) , 
3.22 (m, 1H), 2.42-2.10 (m, 4H) ; 



NMR (CDClg) : 5 8.88 (m, 1H) , 8.36-7.96 (m, 4H) , 7.82-7.60 (m, 3H) , 5. 
98 (s, 1H), 4.82 (m, 1H) , 4.23 (m, 1H) , 3.82-3.58 (m, 2H) , 3.46 (m, 1H) , 
3.22 (m, 1H), 2.42-2.10 (m, 4H)„ 
[0 2 2 7] 

mmmz (4 2) 

(2S) -1- [ (2RS, 4 R) -2- ( 3 -Jjn>tf*r>y7ai-)\,) frVU 

-jjvjjjvtf-fr] if n y *Jy-z -iDvaa- h y ;v • mmm. 

[ftll5] 
HOOC • HCI 



[0 2 2 8] 

TLC: Rf 0.21 (SMfc* ^ Uy : * # J -;i/ = 1 0 : 1 ) ; 
NMR (DMS0-d 6 ) : 8 8.30-8.10 (m, 1H) , 8.00-7.76 (m, 2H) , 7.60-7.46 (m, 
1H), 5.93 (s, 0.5H), 5.78 (s, 0.5H), 5.50 (bs, 3H) , 4.86-4.25 (m, 2H) , 
3.80-3.40 (m, 3H) , 3.32-3.14 (m, 1H) , 2.32-1.96 (m, 4H)„ 



minor isomer 
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[0 2 2 9] 



mmrnz us) 

(2 S) - 1 - [ (2 R S, 4 R) — 2 



(4 -jj)V7$3ci/y^—;i) *TVV 



[ftll6] 



[0 2 3 0] 

TLC:Rf 0.20 (Mit* * U V : * # 7 ->H/= 1 0 : 1 ) ; 
NMR (DMS0-d 6 ) : 8 8.00-7.85 (m, 2H) , 7.80-7.60 (m, 2H) , 6.00 (bs, 3H) 
, 5.92 (s, 0.6H),5.75 (s, 0.4H), 4.86-4.24 (m, 2H) , 3.80-3.40 (m, 3H) , 3 
.26-3.10 (m, 1H), 2.32-1.96 (m, 4H) 0 

[0 2 3 1] 
IH»J2 (4 4) 

(2S) -1- [ (2RS, 4S) - 2- (3 -V^^frY^ J j!} ;Vtf~Jl7 x. 

-;i/) — f^^^-jvi \±uv py- 2-%)]stf-bv 
[ftii7] 



[0 2 3 2] 

TLC : Rf 0.35 Cftfl; * b > : *#y-;i,= 10:1) ; 
NMR (DMS0-d 6 ) : 6 7.70-7.55 (m, 2H) , -7.52-7.30 (m, 2H) , 5.89 (s, 0.5H 
), 5.73 (s, 0.5H), 4.86-4.76 (m, 1H) , 4.75-4.44 (m, 1H) , 3.83 (bs, 2H) , 
3.76-3.40 (m, 3H) , 3.30-3.17 (m, 1H) , 2.98 (s, 3H) , 2.90 (s, 3H) , 2.31-1 



- HCI 





O 



9 3 
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.98 (m, 4H)„ 

[0 2 3 3] 
mMM2 (4 5) 

(2S) -1- C (2RS, 4R) - 2- ( 4 - ^;i/T ^ J #;i/3tf— ;vy x 
[ft 1 1 8 ] 



[0 2 3 4] 

TLC : Rf 0.36 (f&ft*^V> : ;* # y -;i,= 10:1) ; 
NMR (DMSO-dg) : 8 7.71-7.55 (m, 2H) , 7.47-7.36 (m, 2fl) , 5.89 (s, 0.6H 
), 5.72 (s, 0.4H), 4.86-4.76 (m, 1H) , 4.74-4.44 (m, 1H) , 4.26 (bs, 2H) , 
3.78-3.46 (m, 3H) , 3.30-3.16 (m, 1H) , 2.97 (s, 3H) , 2.89 (s, 3H) , 2.30-1 
.98 (m, 4H) D 

[0 2 3 5] 
mMM2 (4 6) 

(2S) -1- [ (2RS, 4 R) - 2- ( 2 -T #^>^;i/) *7 s SVi?>- 
4 --r;i/^;V5i?-;i/] tfnu Pi/- 2-%jvtf-bV • M.MM. 
[ft l l 9 ] 



• HCI 




'3 



• HCI 




[0 2 3 6] 

TLC: Rf 0.50 (n-A^ft> : Mxf ^= 1 : 1) ; 

NMR (CDClg) : 8 7.54 (br, 1H) , 5.25-5.14 (m, 2H) , 3.94 (m, 1H) , 3.64- 
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3.51 (m, 2H), 3.21 (m, 1H) , 2.68 (m, 1H) , 2.53 (m, 1H) , 2.41 (m, 1H) , 2. 
31-2.17 (m, 6H), 1.98 (m, 8H) , 1.80 (m, 2H) Q 
[0 2 3 7] 

(2E, 4R) -4- [t —? h*rt/jjJltf-JlT$ J~\ -4 -7i-Jl/- 2 - 
[ft 12 0] 



(2- (N- t -zfh*i/Zuitf-JiT$ n - 2 j ( 

i4. lgjgwf^-Y-fo^id, i, i-M;r-feh*s/) -l 
i-e;tKDri f 2-^>XH-Kt^y-;i/-3 (ih) (25 

. 3 g) ®^nn^> (2 0 omi) mmzmWiT* lmmmftLtc. m^m 

ft=3 : 1) T'^ggb, JWT©«£ffi£^S^Mfbl» (14. 7g) 



[0 2 3 8] 

TLC : Rf 0.50 (n-^V : Hxf;i/= 3 : 1) ; 
NMR(CDC1 3 ) : S 1.44 (s, 9H) , 3.74 (s, 3H) , 4.94 (m, 1H) , 5.44 (m, 1H) 
, 6.00 (dd, J=15.66, 1.65Hz, 1H) , 7.07 (dd, J=15.66, 5.22Hz, 1H) , 7.32 ( 
m, 5H)„ 

[0 2 3 9] 

#%M5 




.CH 3 




9 5 
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(4R) -4- (t -^^S/j^jK-ZI/TS J) 
[ft 1 2 1 ] 



OCH, 



-4 -7x-^>|^f 




##«4-eJH3tb.fcfli^% (14. 7g) <z>x#^-;t/ (2 5 0ml) 
, 10%;t7i?9^i (1. 5g) «^4&&#*#H*CT, iSt*6 

ffc#<» (11. 0 5 g) &#fc„ 
[0 2 4 0] 

TLC : Rf 0.48 (n-A^> : flif ;b= 3 : 1) ; 
NMR (GDClg) : 8 1.41 (s, 9H) , 2.08 (m, 2H) , 2.34 (m, 2H) , 3.66 (s, 3H) 
, 4.65 (m, 1H), 4.90 (m, 1H) , 7.30 (m, 5H)„ 
[0 2 4 1] 

(2RS, 5R) - 2 -n Kn^riy- 5-^x-;i/tfn y 1 -jtjjitfyM 

Mb 12 2] 



N^OH 




H 3 C 



(5. 1 9 g) 0Dh;i/X> (lOOmL) 



- 7 0t3T*2teR<ffcSM v^;i/T;i/^~^A (1. oiNb^x^i; 1 7. 
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5mL) S:«>o<y»A ? 2 l$mK#l/&. £JS«^4&Kltt*n*Ifc'>- h 

[0 2 4 2] 

(2RS, 5R) -2-* h**/-5-7*—Jl}?UV*?y-l-%fl,-tfym- 
Ut 1 2 3 ] 

^Ll/ *T ^OCH 3 

##M6T*|SJtb^^#>©}S^^(D^^y-;V (8 0ml) »«iC, P- 
h;i/x>^;v^>^l^fn^f (l 6 8mg) Srin^., »£&&4 0#MSl#bfc 

3SSE&J/y ^ibi'nv h^77-f - (n-/\dp-9-> : f^^m^;b= 5 : 1)7? 
«!58L/,'jKT©»ttffiS:^i-S*«'fb-&«J (2. 5 6 g) 
[0 2 4 3] 

T LC : R f 0.59^0:00.50 ( n -^\^y : B^^^A/= 3 : 1 ) ; 
NMR(CDC1 3 ) : 8 1.30 (m, 9H) , 2.05 (m, 4H) , 3.51 (m, 3H) , 4.63 (m, 1H) 
, 5.39 (m, 1H), 7.21 (m, 5H) Q 

[0 2 4 4] 
###f 8 

(2rs, 5R) - 2 -i//; - 5 -7i-;ytfn y yy- 1 -fifrtfym- t 
-7? 71/ 



9 7 
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H 3 C ^"3 

7 7*38(51 Lfeffr&ftl (2. 5 6g) fej:^h'J.^^$>'J;i/i/7- K ( 
1. 8 3 g) ®^^nn^^> (10 0ml) ?M&C, -7 8°C-eH.7^^J^^ 
Sfcx-^Utt (2. 6 2g) £iITU 1 5^|Bft»#Pbfe. 

^n?h^77-f- (n-/s^> : H^x^;i,= 4 : 1) *C»«U £tT®tl 
fffi&ftSTOli^ (2. 4 2g) Zmtco 

[0 2 4 5] 
major isomer : 

T L C : R f 0.32 (n-^^.: H^x^;v= 3 : 1 ) ; 

NMR(CDC1 3 ) : 8 1.05-1.60 (m, 9H) , 1.95-2.70 (m, 4H) , 4.60-5.20 (m, 2H 

), 7.29 (m, 5H) 0 

minor isomer : 

TLC: Rf 0.47 (n-A^t> : fixf ;i/ = 3 : 1) ; 

NMR(CDC1 3 ) : 8 1.43 (m, 9H) , 2.24 (m, 4H) , 4.91 (m, 2H) , 7.22 (m, 5H) 

o 

[0 2 4 6] 

(2RS, 5 R) -1- (t -7h*c*s3Jfrtf-)V) - 5 - y x-^/tf D V Vy 

- 2 -%;\sm>m 



9 8 
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Mbl 2 5] 



H 3 C P" 3 

*#«8T!«aftL;Mfe'£#J (1. 59g) (5 Oml) »«tc, 

5 N^MMfc^HU (3 0ml) m&m* 7 5*CT*3l$ra, £ 

, 2N$MfciH*.TpHi iclfe. *M&»i&x^/i/T?#iffiU WIM&ft2kfim 
^bU *AT?fg«««ll©U JKTaXfettttSr^-rs^fflft^ (2. 4 2 g) & 

[0 2 4 7] 

TLC:Rf 0.24 (n-A^rt> : li$xf ^= 1 : 2) ; 

NMR(CDC1 3 ): 8 1.23 (m, 9H) , 1.80-2.60 (m, 4H) , 4.50-4.90 (m, 2H) , 7. 

29 (m, 5H) C 

[0 24 8], 

mmms 

(2S) - i- [ (5R) - 5 -y^-jv^u 2 — f ^/^;i/jKx^] tf 

n y 2 h 
Mb 1 2 e ] 

• HCI 



6 CN 

[0 2 4 9] 
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TLC : Rf 0.57 (#nnjft;t/A : *#y-;i/=5 : 1) ; 

NMR (CDClg) : 5 1.80-2.80 (m, 8H) , 3.50-3.80 (m, 2H) , 4.60-5.00 (m, 3 

H), 6.93 (s, 1H), 7.46 (m, 3H) , 7.61 (m, 2H) 0 

TLC : Rf 0.59 (^nn^l/A : *#7-;i/=5 : 1 ; 

NMR (CDClg) : 5 2.00-2.60 (m, 8H) , 3.30-4.00 (m, 2H) , 4.70-5.20 (m, 3 

H), 6.80 (s, 1H), 7.42 (m, 3H) , 7.58 (m, 2H)„ 

[0 2 5 0] 
£064*3 (l) ~JUM3 (5) 

[0 2 5 1] 

(2s) -1- [ (2rs) -l-y-tfxtfn [4. 4] j-rv-z-j friifr 

[itl 2 7] 



[0 2 5 2] 

TLC : Rf 0.24, 0.33 (^nn^M : ^it;-^/=9 : 1) ; 
NMR (DMS0-d 6 ) : 8 4.90-4.50 (m, 2H) , 3.74 (m, 1H) , 3.60 (m, 1H) , 2.40 
-1.90 (m, 10H), 1.90-1.50 (m, 6H) D 
[0253]. 
(2) 

(2S) - l- [(5S) - 5 -7x~;vtrn u yy- 2 --f ;b^j;i/7K~;i/] tr 



• HCI 




10 0 
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2 3 8 6 7 3 



Ut 1 2 8 ] 

- HCI 




[0 2 5 4] 

TLC : R f 0.59 (^nQ*M : * # ^ 5:1); 
NMR (GDC1 3 ) : 8 2.00-2.80 (m, 8H) , 3.30-3.70 (m, 2H) , 4.70-5.00 (m, 3 
H), 6.82 (s, 1H), 7.42 (m, 3H) , 7.58 (m, 2H) 0 
[0 2 5 5] 

mmms <s) 

(2S) - l- C (2S, 5RS) - 5 -tf~;i/tf n V Vy- 2 -jfl/fifrtf— 
tr n u - 2 - #;i/7ff:=: h u ;i/ • l&^m 

Mfcl 2 9] 



• HCI 




[0 2 5 6] 

TLC : Rf 0.20 ^ l/> : :* # ^ 1 0 : 1 ) ; 

NMR (CDC1 3 ) : 8 6.40-5.95 (m, 1H) , 5.70-5.46 (m, 2H) , 5.01-4.88 (m, 1 
H), 4.80-4.67 (m, 1H) , 4.42-4.14 (m, 1H) , 3.80-3.64 (m, 1H) , 3.62-3.46 ( 
m, 1H), 2.70-1.80 (m, 10H) o 
[0 2 5 7] 

(2S) -1- C (2S, 5RS) - 5 n u 2 ->r;i/^;i'^~ 
Jul tfn y - 2 - hVJV • i&m& 
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[0 2 5 8] 

TLC : Rf 0.20 («tft*^t/> : 10:1) ; 

NMR (CDC1 3 ) : 8 8.00 (bs, 2H) , 5.07-4.92 (m, 1H) , 4.82-4.72 (m, 1H) , 

3.84-3.47 (m, 3H) , 2.68-1.65 (m, 10H) , 1.16-1.06 (m, 3H) Q 

[0 2 5 9] 
mmW3 (5) 

(2S) -l - (i-Tif^tfn [4. 5] ^*>-2-^;i/#/i/#-/i/) n°n 
y yy- 2 -jtj;v^=. h y ;t/ • i&miS 
[ft 1 3 1 ] 



• HCI 




[0 2 6 0] 

TLC : R f 0.52, 0.48 (?DD)isM : * % J — /i/- 9:1); 
NMR (CDClg) : 8 1.50-2.80 (m, 18H) , 3.40-3.80 (m, 2H) , 4.70-5.20 (m, 
2H), 7.08 (m, 1H) Q 
[0 2 6 1] 
1 0 

(3R) - 1 -^7-4 -yifxtfn [4. 4] 7 3 -#;V3K>^;*^;t< 
[ft 1 3 2 ] 
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l - y - ^f;VX^f^ • SIS (3. 0 0 g) <ax#y (2 0 

ml) mWLK*/ V UKy $ J y (1. 70 ml) S^tS:70iCt*3^ 

¥»«gu MTommzm? znmik&m (2. org) 

[0 2 6 2] 

TLC:Rf 0.47 ( n -"\*rVy : WM^JV^ 5 : 1 ) ; 
NMR (CDCI3) : 8 3.95 (m, 1H) , 3.79 (s, 3H) , 3.38 (dd, J = 10.2, 6.9Hz 
, 1H), 2.99 (dd, J = 10.2, 9.3Hz, 1H) , 2.51 (br s, 1H) , 2.18 (m, 1H) , 2. 
02-1.73 (m, 7H)„ 

[0 2 6 3] 
##M 1 1 

(3R) - 1 -^r-4-Tif^n°n [4. 4] Jiry- 3 -Jjjvtfym 

[ftl3 3] 

OOy« 

###J1 OT'$g5tLfe^% (2. 0 1 g) CD;*#y-;i/ (2 OmL) ««{C 
, 0 °C T* 1 N7KmtfS^ b U * (15ml) & 3 B»mR# 

bfc„ 1 NtMfc (15ml) SiH;fcfe«SH»U JKT©*tt«** 

tssi^toia^ (2. 74 g) &#fe 0 msn8,m\*mwT 

[0 2 6 4] 

TLC:Rf 0.51 (Mfc*& Uy : ;* # J -JV= 9 : 1 ) ; 
NMR (DMSO-dg) : 8 3.81 (dd, J = 8.7, 6.9Hz, 1H) , 3.26 (dd, J = 10.2, 6 
.9Hz, 1H), 2.86 (dd, J = 10.2, 9.0Hz, 1H) , 2.02-1.55 (m, 8H)„ 
[0 2 6 5] 

10 3 2003-3048777 



# 



#2 002 — 238673 



(2S) -1- [ (3R) - 1 -Tifxtfn [4. 4] j±y-s- 

4 ;v% tr n u ^ > - 2 - ^j^tK— h y jv • fg^m 

Hfe 1 3 4 ] 

• HCI 



[0 2 6 6] 

TLC:Rf 0.20 ( h/l/X> : gflfcx*-/b= 1 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 4.81 (dd, J = 8.1, 4.8Hz, 1H) , 4.75 (dd, J = 9.0, 8 
.1Hz, 1H), 3.81 (ddd, J = 9.6, 6.9, 6.9Hz, 1H) , 3.70 (dd, J = 11.4, 8.1H 
z, 1H), 3.63 (ddd, J = 9.6, 6.9, 6.9Hz, 1H) , 3.18 (dd, J = 11.4, 9.0Hz, 
1H), 2.45-1.95 (m, 8H) , 1.87-1.55 (m, 4H) D 

[0 2 6 7] 
mffiMi (1) ~HSSM4 (14) 

[0 2 6 8] 

mmm^ (d 

(2S) -l- [ (3R) - 1 -5 L r-4 -rif^trn [4. 3] Jtv&y-z 

lit 1 3 5 ] 




- HCI 
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[0 2 6 9] 

TLC: Rf 0.20 ( h Jlx.y : mW.^)^= 1 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 4.81 (dd, J = 7.8, 3.8Hz, 1H) , 4.64 (dd, J = 9.0, 8 
.1Hz, 1H), 3.77 (ddd, J = 9.9, 6.6, 6.6Hz, 1H) , 3.68-3.59 (m, 2H) , 3.10 
(dd, J = 11.1, 9.0Hz, 1H), 2.88-2.75 (m, 2H) , 2.43-1.77 (m, 8H)„ 
[0 2 7 0] 

mmm* (2) 

(2S) -1- C (3R) -l-^T-4, 8 -*?74f- 8 -^y-gyxiv-fc— 
jixtfu [4. 5] "rijy- 3 ->f ;i/#/i/aKn/i/] tfa y *Jy- 2 -tuviS— h 

[ftl3 6] 

° ^ o CN 

[0 2 7 1] 

TLC : Rf 0.30 ( n - /\3f : Ti2 h>=3 : 2) ; 
NMR (CDC1 3 ) : 5 7.78-7.74 (m, 2H) , 7.64-7.50 (m, 3H) , 4.78-4.74 (m, 1 
H), 3.94 (ddd, J = 12.3, 9.9, 6.3Hz, 1H) , 3.64-3.59 (m, 2H) , 3.43-3.29 ( 
m, 2H), 3.22 (dd, J = 10.5, 6.3Hz, 1H) , 3.02-2.91 (m, 2H) , 2.92 (dd, J = 

10.5, 9.9Hz, 1H), 2.66 (d, J = 12.3Hz, 1H) , 2.36-2.00 (m, 6H) , 1.93 (m, 

2H)„ 

[0 2 7 2] 

mmm4 (3) 

(2S) -1- [ (3R) - 1 8 8 -y^-?VX¥U [ 

4. 5] ?%y- 3 ->f tfn y *?y- 2 h Vfr 
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[0 2 7 3 ] 

TL'C : R f 0.56 (^UVl^Jl^ : J -Jl=9 : 1) ; 
NMR (CD 3 0D) : 8 7.26 (m, 2H) , 6.94 (d, J = 8.1Hz, 2H) , 6.85 (t, J = 7 
.2H2, 1H), 4.80 (m, 1H) , 4.06 (dd, J = 9.6, 6.0Hz, 1H) , 3.74-3.58 (m, 2H 
), 3.60-3.46 pn, 2H) , 3.28 (dd, J = 10.5, 6.0Hz, 1H) , 3.14-2.98 (m, 3H) , 
2.37-2.09 (m, 6H) , 2.05-1.98 (m, 2H)„ . 
[0 2 7 4]. 

mmw* (4) 

(2S) -1- [ (3R) -l-^T-4, 8 -S>\Tif- 8 -Kyy*j JIX^U 

[4. 5] TJjy- 3 ->r;i/^;i//}?-;b] ¥uvpy-2-%)itf-bv;i 

[ft 1 3 8 ] 




[0 2 7 5] 

T L C : R f 0.15 (n ~^\^y : T1Z h >= 3 : 2) ; 

NMR (GDClg) : 5 7.45-7.32 (m, 5H) , 4.83-4.79 (m, 1H) , 4.30-3.90 (m, 2 
H), 3.80-3.20 (m, 6H) , 3.03 (m, 1H) , 2.81 (brs, 1H) , 2.40-1.70 (m, 8H) 0 
[0 2 7 6] 

mmm^ (5) 

(2S) -1- [ (4R) *t?n [1, 3 -^y^/u vy~ 2, 9' -yjv^-u 
-4 --f;i.^;i/j}?-;i/] \?uV i?y- 2 -%;vm-bV )V 
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[0 2 7 7] 

TLC : Rf 0.46 (n-^^y : @f^x^/l/ = 1:2); 

NMR (DMS0-d 6 ) : 5 7.81-7.69 (m, 4H) , 7.46-7.29 4H) , 4.82 (t, J = 

5.5Hz, 1H), 4.73 (t, J = 7.5Hz, 1H) , 3.93 (dd, J = 10.5, 6.9Hz, 1H) , 3.7 

9-3.75 (m, 2H), 3.45 (t, J = 9.6Hz, 1H) , 2.19-2.14 (m, 2H) , 2.04-2.00 (m 
, 2H)„ 

[0 2 7 8] 

mnm* (6) 

(2S) -1- [ (3R) -l-^T-4, 8 -^"Tif- 8 -T-fe^;i/Xtfn [ 
4. 5] ?iiy- 2 ->f tfn y s;>- 2 -#;i,5#xh y;i/ 

[flS 1 4 0 ] 




[0 2 7 9] 

TLC : Rf 0.36 (&<ft* 3=- 1/> : * # ^ -;i/ = 19:1) ; 
NMR (CDClg) : 8 4.83-4.79 (m, 1H) , 4.10-3.95 (m, 2H) , 3.80-3.60 (m, 3 
H), 3.45-3.20 (m, 3H) , 3.00 (m, 1H) , 2.77 (d, J = 12.6Hz, 1H) , 2.40-1.70 
(m, 8H), 2.10 (s, 3H) 0 
[0 2 8 0] 

nmm* (7) 

(2S) -1- [ (3R) -l-^T-4, 8 -VT-tf- 8 $ y Z.nsfc—)V 

^trn [4. 5] riiy- 2 --f ;i/#;b>tf~;i/] tr n u 2 y 
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[0 2 8 1] 

TLC : Rf 0.16 (mt* * U> : »Slf^= 1 : 1 ) ; 
NMR (CDClg) : 8 4.83-4.79 (m, 1H) , .4.08-3.98 (m, 1H) , 3.80-3.48 (m, 4 
H) , 3.29 (dd, J = 10.5, 6.3Hz, 1H) , 3.19-3.10 (m, 2H) , 3.01 (dd, J = 10. 
5, 9.6Hz, 1H), 2.79 (s, 3H) , 2.78 (m, 1H) , 2.40-1.90 (m, 8H)„ 
[0 2 8 2] 

mnw* (a) 

(2S) -1- [ (3R) -4 -Tif - 9, 1 2.-P**rV- 1 

[4. 2. 4. 2] Th^^Jjy- 3 -■<( ifUVVy- 2-ijJV 

[ftl4 2] 



• HCI 




[0 2 8 3] 

TLC :Rf 0.45 (Hi^ : 0 : 1) ; 

NMR (CDClg) : 8 4.79 (m, 1H) , 4.03 (dd, J = 9.6, 6.0Hz, 1H) , 3.94 (s, 

4H), 3.78-3.60 (m, 2H) , 3.25 (dd, J = 10.5Hz, 6.0Hz, 1H) , 2.99 (dd, J = 

10.5, 9.6Hz, 1H), 2.40-1.66 (m, 12H)„ 
[0 2 8 4] 

9&m* O) 

(2S) -1- [ (3R) - 4 -y*¥- l-^T- 8-7x^Wt?n [4. 5 

] rXy-s — f;i/^j;i/jK-;v] tfn u Vy- 2 -#;i/tff- h y • 
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[0 2 8 5] 

TLCsRf 0.55 (Mx^;i/ : *#y-;i,= 1 0 : 1) ; 
major isomer 

NMR (CDCI3) : 8 7.38-7.12 (m, 5H) , 5.16 (t, J = 6.9Hz, 1H) , 5.11 (dd, 
J = 8.1, 6.6Hz, 1H), 3.92 (dd, J = 12.0, 8.1Hz, 1H) , 3.70-3.52 (m, 2H) , 
3.27 (dd, J = 12.0, 6.6Hz, 1H) , 2.80-1.92 (m, 11H) , 1.74 (m, 2H)„ 

minor isomer 

NMR (CDCI3) : 8 7.38-7.12 (m, 5H) , 5.02 (m, 1H) , 5.13 (m, 1H) , 3.78 ( 
m, 1H), 3.70-3.52 (m, 2H) , 3.36 (m, 1H) , 2.80-1.92 (m, 11H) , 1.74 (m, 2H 

[0 2 8 6] 

mmmi a o> 

(2S) -1- [ (3R) -4-Tif~8, 1 -^T^n [4 

. 5] ?%y- 3 --r;i/^j;v^-;i/] tfn y *jy- 2 ->r ;i/*;i/7K- h y a, • m. 
C-fb 1 4 4 ] 



• HCI 




[0 2 8 7] 

T L C : R f 0.63 (Mfcx^/l/ : ;* # J -;t/ = 1 0 : 1 ) ; 

NMR (CDCI3) : 8 5.22-5.08 (m, 2H) , 3.90 (m, 1H) , 3.66-3.50 (m, 2H) , 3 

.22 (dd, J = 12.0, 6.9Hz, 1H) , 2.68-1.98 (m, 8H) , 1.66-1.34 (m, 4H) , 1.0 
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2 (s, 3H), 0.97 (s, 3H)„ 
[0 2 8 8] 

mmm± an 

(2S) -1- [ (3S) - 1 -rif^tTD [4. 5] 

Utl 4 5] 

• CF3COOH 



H I 1. 



CN 

[0 2 8 9] 
T L C : R f 0.55 (Bt^X^;i/) 

NMR (CDCI3) : 5 5.18-5.11 (m, 1H) , 4.90-4.83 (m, 1H) , 4.70 (bs, 2H) , 
3..84-3.70 (m, 1H) , 3.63-3.50 (m, 2H) , 3.24-3.14 (m, 1H) , 2.40-1.20 (m, 1 
4H)„ 

[0 2 9 0] 
mMMA (12). 
(2S) -1- [ (3R) - 8 - t -?>3rf 1 -^T~4, 8- 

^Tifxtrn [4. 5] "rfiy- 3 — f if n V Vy- 2 

~ h y ;v 

[ftl4 6] 

H 3 C 
H 3 C-)— O 




TLC: Rf 0.17 ( n : h >= 3 : 1 ) ; 
NMR (CDCI3) : 8 4.81 (m, 1H) , 4.03 (m, 1H) , 3.87-3.65 (m, 4H) , 3.30-3 
.20 (m, 2H), 3.27 (dd, J = 10.2, 6.0Hz, 1H) , 3.00 (dd, J = 10.2, 10.2Hz, 
1H), 2.75 (m, 1H), 2.40-2.10 (m, 4H) , 2.08-1.70 (m, 4H) , 1.46 (s, 9H) D 
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[0 2 9 2] 
Jt*ff4 (13) 

(2R) -1- [ (4R) -2, 2 -J?7x-;i/f7i/'; Vy-4 - JJlJjJVtf 
[itl4 7] 



TLC:Rf 0.50 ( n -^if > : »S*3^/l/ = 1 : 1 ) ; 
NMR (CDClg) : 5 7.71-7.68 (m, 2H) , 7.48-7.45 (m, 2H) , 7.33-7.20 (m, 6 
H), 4.83 (m, 1H), 3.94 (m, 1H) , 3.60-3.56 (m, 2H) , 3.36-3.23 (m, 2H) , 2. 
35-2.17 (m, 4H) 0 
[0 2 9 4] 

mm®}* d4) 

(2 S) - 1 - [ (4 R) - 2, 2-*?**)l*TVV Vy-A — (JVJjlltf- 

;v] tf n y ^> - 2 - ;*7;i/tff- h y ;i> • 

[ft 1 4 8 ] 



[0 2 9 5] 

TLC : Rf 0.65 (^nn*M : *#7-;i/=9 : 1) ; 
NMR (DMSO-dg) : 8 1.74 (s, 3H) , 1.75 (s, 3H) , 2.02 (m, 2H) , 2.13 (m, 
1H), 2.29 (m, 1H), 3.24 (dd, J=11.26, 9.34Hz, 1H) , 3.62 (m, 1H) , 3.73 (d 
d, J=11.26, 7.97Hz, 1H) , 3.83 (m, 1H) , 4.81 (dd, J=7.97, 5.22Hz, 1H) , 4 
.89 (t, J=8.38Hz, 1H) 0 




[0 2 9 3] 



• HCI 
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[0 2 9 6] 
1 2 

( 2 - t ^ ; — f 2 --y;v) 

[^149] 




^f^ffcT^-^AU^A (1. 7 1 g) CD^ai^;vai-^;i/ (5 0ml) 
J»«*K:2-S/ry>f >^>-2-*^/jJ<>ifca:^ (6. 0 2 g) ©^h^t: 
KD77> (2 0ml) »«S|TU 3 B?M*?»bfeo 

0 X3 KH"MPU * ( 1 . 7ml), 15 %#|frfb"J- h V ^ A*?§$£ ( 1 . 7ml 
) 33 AOS* (5. 1ml) ^iTt> Mlilt3 0MI#lfc o 

. 4 5g) £#fc„ #&*ifeffl^*ttinJK±©»58t'<&ci2i«s<«c©KlSK: 

TLC : Rf 0.25 (SHt : : Bf^ = 17:2:1). 

[0 2 9 7] 
1 3 

2 - 1 -^h^f >>#;i^~;i/y^ j ^^;i/>r 2 ->f;i/^^ J ~;v 

[ftl5 0] 
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##$J 1 2T*|gItfc^i (4. 4 5 g) GDI, A-VJt*cVy (4 0ml 

) mmmizv- 1 h (5. 4 9 g) ^d*., 

©^M&^-t-^^M-fb^ (3. 6 3 g ) *mt=. a 

[0 2 9 8] 

TLCiRf 0.31 (n-/\^i?-> : Sf^X^;i/= 3 : 1) ; 
NMR(CDC1 3 ) : 8 1.46 (s, 9H) , 2.67 (d, J=16.21Hz, 2H) , 2.83 (d, J=16.2 
1Hz, 2H), 3.23 (d, J=6.87Hz, 2H) , 3.44 (d, J=7.42Hz, 2H) , 4.03 (t, J=7.2 
8Hz, 1H), 4.98 (s, 1H) , 7.15 (m, 4H) D 

[0 2 9 9] 

1 4 

2 - t - ^h=3ri/*;i/^n;i/T^ 7^^;i/-f - 2--r;v^j;i/A;pf I t: F 

[flS 1 5 1 ] 




CHO 



NH 



CH 3 

Mffll 3T*SgitLfe^% (4. 6 0g) <Z)s;*^;i/;*;i//ft^> K (8 0 m 

i) ^ichux^^r^^ (i4mi) *nxtc.&£.izmbmn¥vvymfc 

(7. 9 3g) m^-%5r^T*2^^M^bfec H^M^fe 

= 9 : l-»7 : 1) T*^b> JWT©t?tt#$:^f -5^0^^ (4. 2 1 g) 
[0 3 0 0] 
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TLC:Rf 0.41 ( n -s\*f-fry : »»x^/l/ = 3 : 1 ) ; 

NMR (CDClg) : 8 1.42 (s, 9H) , 2.93 (d, J=16.21Hz, 2H) , 3.27 (d, J=16.2 

1Hz, 2H), 3.44 (d, J=6.59Hz, 2H) , 4.94 (s, 1H) , 7.19 (m, 4H) , 9.63 (s, 1 

H)o . 

[0 3 0 1] 

1 5 

[2- (2-* K=3f£/^n;i/) j y #y - 2 -A Jl] *?-}l*)VA$yM- t - 
7*f-K, (EZSB^ft) 
■lit 1 5 2 ] 



IftflS (* h3f>>*^;i/) h'J7x-^^*->?A (2 6. 2g) 0f h5t 
(75ml) 0 ICT?* U - t - ^h^PS/ K ( 8. 57g 

) cat -7*fl,T)Vn-;]s (9 5ml) jSSJt&fTl/, 1 bfe 

o 3&fc#^«l 4*e83&bfc<ffr£* (4. 2 0 g) <z>^h^t: KD77> (1 
0ml) ilSiTL, ^lOTCT'lHWlfc. H^m-a-%iC7j< (5 0 
ml) *M%~ iHf^/ (2 0 0ml) T'lailfc. J: tHfifftf* 

- (n-^>:llifjl/=19 : 1-^9 : 1) TffMKU J^T©«ffi$: 

#1-s«M^4$<0«a-J*% (3. 8 7g) 

TLC:Rf 0.17 (n : Mx^;U = 9 : 1 ) . 
[0 3 0 2] 
1 6 

(2' rs) -2' -^h^i/xtfn l^y#y-2, 4' -tfn'J^] -1 




OCH 3 

NH 
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lit 1 5 3 ] 




o*< / CH3 

CH 3 

5T»«5ibfe'fb^ft (3. 8 7 g) tf>*#y-;i/ (16ml) fe£tF 
# (2ml) mWLiZ. p-h^x>^>tl*ftf (3 0 0mg) &#fl;t, 

m&yszmwv 1 5 ^ra#bfc 0 ^u^miz.mmmmykm± h v v^mm 
(lomi) taut, aisufeo mm^mm^jwmmv, mmm^mm^ 

uynmmmM't&mmkism (2. 8 4 S ) 

[0 3 0 3] 

TLC: Rf 0.50 ( n -'\3f-9*> : 0M^;i/ = 4 : 1) ; 
NMR(CDC1 3 ) : 8 1.45 and 1.49 (s, 9H) , 2.01 (dd, J=13.19, 2.20Hz, 1H) , 
2.06 (dd, J=13.19, 5.10Hz, 1H) , 2.80-3.50 (m, 9H) , 5.11 and 5.22 (s, 1H 
), 7.16 (m, 4H) 0 
[0 3 0 4] 
1 7 

(2' rs) -2' -$/7 7xt?n l^y#y-2, 4* -tfni>^>] - 1 ' 
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Mb 1 5 4 ] 




3 



CH 3 



6T*mMisit{b&m (3. 4 7 g) <z>i?*nn*#> (3 0ml) m 

mc- 7 &°CT°i/TJ h VtniP^y (3. 4 ml) &&Z$EL7 yjfriHVmP 
XfJl/X-f;« (3. 2ml) S«*1TI, ti^Sr- 7 0#|W 

m#bfe 0 fcmm&mizmmmM*m+ b v v &*mm (20 mi) # 

7^7 J — (n-/\3f-9*> : H^x^;i/= 9 : 1 -» h;i/X> : @^:r^;i/= 9 : 
1) T?»«U J^T^^ftffi^^f §S0-fb-^# (2. 9 7g) 
[0 3 0 5] 

T L C : R f 0.30 ( n -s\*cVy : WSfcX*-/I/ = 4 : 1 ) ; 
NMR(CDClg) : 8 1.46 and 1.54 (s, 9H) , 2.36 (m, 2H) , 2.94 (s, 2H) , 3.1 
4 (s, 2H), 3.41 (m, 2H) , 4.57 (m, 1H) , 7.18 (s, 4H) 0 
[0 3 0 6] 
8 

(2' rs) -*trn C-f>#>-2, 4' -trnu^>] -2' 
Mbi 5 5] 



H 

1 7 X*m& ht=.fc&® ( 2 . 96g) (25ml) MHftfc 1 
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^M-ft^ (2. 8 0 g) 
[0 3 0 7] 

TLC : Rf 0.53 (^nn^A : J-)\, : tK= 6 5:3 5:8) ; 
NMR (DMSO-dg) : 8 2.10 (dd, J=12.91, 8.52Hz, 1H) , 2.35 (dd, J=12.91, 8 
.52Hz, 1H), 2.85-3.07 (m, 4H) , 3.18 (d, J=11.54Hz, 1H) , 3.24 (d, J=11.54 
Hz, 1H), 4.43 (t, J=8.52Hz, 1H) , 7.10-7.20 (m, 4H) , 8.89 (s, 1H) , 10.68 
(s, 1H) D 

[0 3 0 8] 
##M 1 9 

(2' rs) -l' - (t -7h3ri/Jj;itf-ji) -xtrn l-(>#y-2, 4 
' -tfnu^>] -2' -fjjitfym. 

[it 1 5 6 ] 




Mil 8T*mMLfcfc&m (2. 8 0 g)£ 1 , 4-i>W> (2 0ml 
) &£&lM7knfci-hVV<Uykmm (20ml) iC^b, $J-t-:f*\n/5; 

(2.18 g) ©l, 4-^^r-9-> (5ml) ?§?£&;&D;L, 
ilT'6H»lfc„ M/^m^JC5%^7jc^*U ^AtK^M&SU^P H2 

«x^;i/T*ttffib, mmm^mm^mm^r=. a mmzt-^jit+jv 

x-^;i,j:y»t||u J^T®#e^£^£^IIfci§r% (2. 7 5 g) 

o 

[0 3 0 9] 

TLC :Rf 0.42 * Vis : * & J -;i/ = 9 : 1 ) ; 

i 

117 m^#2 0 0 3 - 3 0 4 8 7 7 7 
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NMR(CDC1 3 ) : 8 1.47 (s, 9H) , 2.05-2.55 (m, 2H) , 2.80-3.10 (m, 4H) , 3. 
30-3.63 (m, 2H) , 4.30-4.50 (m, 1H) , 7.18 (m, 4H)„ 
[0 3 10] 

(2S) -i - [xbfn t4>#y-2, 4* -xuvpy] -2' — f;i/#;v 

[ffcl5 7] 




[0 3 11] 

TLC:Rf 0.32 (^t* ^ 1/ > : ;* # ^ -;i> = 9 : 1 ) ; 
NMR (DMSO-dg) : 8 1.97 (m, 4H) , 2.18 (m, 2H) , 2.99 (m, 4H) , 3.25 (s, 
2H), 3.35 (m, 1H) , 3.78 (m, 1H) , 4.66 (s, 1H) , 4.80 (m, 1H) , 7.17 (m, 4H 
), 8.82 (s, 1H), 10.65 (s, 1H)„ 

TLC:Rf 0.43 (&4fc* : * & J 9 : 1 ) ; 

NM R (DMSO-dg) : 8 1.97 (m, 4H) , 2.18 (m, 2H) , 2.99 (m, 4H) , 3.25 (s, 
2H), 3.35 (m, 1H) , 3.78 (m, 1H) , 4.66 (s, 1H) , 4.80 (m, 1H) , 7.17 (m, 4H 
), 8.82 (s, 1H), 10.65 (s, 1H)„ 
[0 3 12] 

mmms u) 

(2S) -1- [ (3RS) -2-Tifxtfn [4. 4] J - 3 — f )V%)]/ 
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*g!3'*-S<ffe'&4&«:JB^T* 2-»##Mi 3 ->##M 1 4 1 5 

1 6 ->#^M 1 7->##Mi 8-»##il 9^S&M5T?^£*i£#?£ 

[0 3 13] 

TLC : R f 0.32 and 0.23 fl&fl:;*^ V> : :* # 7 -/!/ = 9 : 1 ) ; 
NMR (CDGlg) : 8 1.50-2.50 (m, 14H) , 3.30-4.30 (m, 4H) , 4.70-5.43 (m, 
2H)„ 

[0 3 14] 
2 0 

(2S) - l- (t -4-t^y^n'Ji?>-2-^^ 

[ft 1 5 9 ] 




H 3 C. / 3 N ^COOH 



H3 ° "° o 

n- t - 7 h -Jit Fn^^n y > (22. 3 g) £ffiVNT## 

Ml 4T*^$n^^^tia(D^#lC«}:yj^T^# , ffi'fii&^ > r^^'fb^ (1 

1. 9 g) *mt=. 0 

[0 3 15] 

TLC : Rf 0.67 (^DD^l/A : : itlf^= 17:2: 1) 

9 

NMR(CDC1 3 ) : 8 1.50 (m, 9H) , 2.82 (m, 2H),'3.88 (m, 2H) , 4.78 (m, 1H) 
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, 7.63 (m, 1H)„ 

[0 3 16] 

##M2 1 . . 

(2S, 4E) -4-^>i/'Uf>-N- ( t -7h *ris%}\/tf—JV) WW 

y- 

[flsieo] 




TK^tS^-hU^A (1. 15g) <DV*?-)\s*Jl-fc*rl/ K (3 0mL) MMHL 
C^^^f^i^^J^-fAi'D'JF (11. 7g) <DV**)\;X)\s-fc 

tr5t'ia*wt, ^mm2ox°m&Lt=.tt>&m (2. 2 9g)«^f 

;V^;V^^rS/K (10mL) 8§?££?$TU M&m* 7 0 °CT* 3 mm, Sfit^ 
^^ti^tiM#b^ 0 H^m##i^^>!K*^U^A (2g) <Z)^K7K^^T 
U ^x^;i/x-^;i/{CTgfe#^ ^cM&lNm^T^ftfcb^mx^;i/T*»ffi 
U taJ»S:?^bfeo 3?S^£lN7KMfc^hU?A7K^m&c^U i?xf;i/ 

•tzmmfcis® (i. 20g) &#fe 0 

[0 3 17] 

TLC:Rf 0.67 n n : * # J -;i/= 9 : 1 ) ; 

NMR(CDC1 3 ) : 8 1.46 (m, 9H) , 3.13 (m, 2H) , 4.27 (m, 2H) , 4.56 (m, 1H) 
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, 6.44 (m, 1H), 7.28 (m, 5H)„ 

[0 3 18] 
##$J 2 2 

(2S, 4RS) -4 -s<yi?)l- 1 - (t -*?V*rVlJjl'&~ Jl) tTP V Vy 
[ftl6 1] 



[0 3 19] 

TLC : Rf 0.67 (?aa#v;i/A : ;* 9 : 1) ; 

NMR(CDC1 3 ) : 5 1.44 (m, J=19.50Hz, 9H) , 1.77 (m, 1H) , 2.39 (m, 2H) , 2 

.68 (m, 2H), 3.11 (m, 1H) , 3.66 (m, 1H) , 4.33 (m, 1H) , 7.22 (m, 5H) 0 
[0 3 2 0] 

mmme 

(2S) -l- [ (2S, 4RS) -4-^>^;i/trny^>-2 — (jitifrtf 

[ftl6 2] 
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[0 3 2 1] 

TLC : Rf 0.36 (^nn*M : j*#7-;i/=9 : 1) ; 
NMR (DMS0-d 6 ) : 8 1.60 (m, 1H) , 2.19 (m, 4H) , 2.85 (m, 4H) , 3.53 (m, 
4H), 4.59 (m, 2H) , 7.27 (m, 5H)„ 
[0 3 2 2] 

(2S) -1- [ (2S, 4E) -4-s<yWry¥uV Py- 2-4 ftllK 

tf n y py - 2 -^tK- h u ji • 

C-ffcl 6 3] 



[0 3 2 3] 

TLC : Rf 0.32 (#nn/J%;i/A : J ~)l=9 : 1) ; 
NMR (DMSO-dg) : 8 2.15 (m, 4H) , 2.78 (dd, J=17.31, 7.97Hz, 1H), 3.44 
(m, 1H), 3.65 (m, 2H) , 4.02 (m, 2H) , 4.74 (t, J=8.24Hz, 1H) , 4.84 (dd, J 
=7.83, 4.81Hz, 1H), 6.61 (s, 1H) , 7.34 (m, 5H)„ 

[0 3 2 4] 
##M 2 3 

(2S) - l- (t -^h^>>^;i/#~;i/) -4 - h y ^;b^-n^^-;i/^;i/*— 
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lit 1 6 4 ] 



H 8 CV n 3 N N^Y 




T;i/^>#H^iT> ^hU *7 k^yrt^fl/Vt/^Vy (27. 3 g) <D<rh 
7fcFD75> (150ml) - 7 8TCT' (2S) — N — (t-7h*y 

jjjltf-jV) -4 -^-dpVtfn V Vy- 2 - jjfl/tf* )\s (Synthesis, 198 

6,81) (30. 2g) ©fh7tKn77> (5 0ml) M&ITLfc I 

7 8X3 7? 3 OrfrP^^Lfc, l^ijtcN-7x^;i/ b y ^;i/^*n^^> 
*;i/*>-f ^ K (4 8. 7 g) 0fb7tFn77> (l 2 Oml) i§?££^T 

*7A^nvh^77^ - (n -^\3f-9-> : ®^X^;i/ = 2 5 : 1 1 9 : 1 ) 
T*»«U J^TOD^ffi&^i-S^M^ (1 2. Og) &#fc„ 
[0 3 2 5] 

TLC:Rf 0.57 ( n -y\^y : »|fcx^/l/*= 3 : 1 ) ; 

NMR(CDC1 3 ) : 8 1.46 (m, 9H) , 3.77 (s, 3H) , 4.35 (m, 2H) , 5.04 (m, 1H) 

, 5.73 (m, 1H) 0 

[0 3 2 6] 
##M 2 4 

(2S) -1- (t -Z?h*yj3)\sT$-)\/) -4- (4-F'j7MO^f^7 

a:— ;i/) -2, 5-^tFn-iH' -trn~;i/- 2 
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C-fb 1 6 5] 




##M2 3X*M3£Lfc4ti!rm (l. 0 0 g) <d y (27ml) mmiz 

, 4-h';7^D^fM>f>3Kn>i (3 9 2mg) , 2Mli*y?A 
^ (3ml) ^.fc^h^^X (h U 7x~;^7iNX7^ >) A^VVI* (0) 

(7 7mg) s^*., m^-%&3 ofrm&mvfeo jxj&m&mizjkttmz.. mm 

(1. 0 0 g) 
[0 3 2 7] 

TLC:Rf 0.52 (n-^t> : »ilf ^=3 : 1) ; 
NMR(CDC1 3 ) : 8 1.51 (m, 9H) , 3.77 (m, 3H) , 4.63 (m, 2H) , 5.19 (m, 1H) 
, 6.19 (m, 1H), 7.49 (d, J=8.24Hz, 2H) , 7.62 (m, 2H)„ 
[0 3 2 8] 

mmm 2 5 

(2S, 4 R) -1- (t -^h^t/^j;i/7^-;i/) -4- (4-h'j7MD^ 
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[ft 1 6 6 ] 



H3C \/ CH N T 




OCH 3 



##«2 4T?«3tbfcflS-^<» (1. 00g) £MV>T###|5^£*1<5#& 
fcHHICllkftsbT, JKT©*tt«&^5*J&ffr&«J (6 8 4mg) 
[0 3 2 9] 

TLC:Rf 0.50 ( n : »ilf^= 3 : 1 ) ; 

NMR (CDGlg) : 8 1.45 (m, 9H) , 2.10 (m, 1H) , 2.69 (m, 1H) , 3.43 (m, 2H) 

, 3.76 (a, 3H), 4.04 (m, 1H) , 4.39 (m, 1H) , 7.37 (m, 2H) , 7.60 (m, 2H) B 

[0 3 3 0] 
##12 6 

(2S, 4R) -1- (t -Vh*J/*M=A/) -4- (4-h'J7^tn^ 
Ut 1 6 7 ] 



*t«2 5 , e»3llfeft^* (6 8 4mg) fc/Sv^, ##M 1 1 T«m£ *l5 
#«4:H«lK:i»f^LT, «T®*ttft&«*S*fflft^«f (5 5 2mg) 

a 

[0 3 3 1] 
T L C : R f 0.55 (BWt^Jl) ; 
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NMR(CDC1 3 ) : 5 1.50 (m, 9H) , 2.26 (m, 1H) , 2.74 (m, 1H) , 3.43 (m, 2H) 
, 4.07 (m, 1H), 4.44 (m, 1H) , 7.37 (d, J=7.97Hz, 2H) , 7.59 (d, J=7.97Hz, 
2H) 0 

[0 3 3 2] 



(2 S) -1- C (2S, 4 R) -4- (4-h'j7MD^f;i/7i-^/) tf 

Ub i 6 8 ] 

F 3 C 




6 CN 

[0 3 3 3] 

TLC : Rf 0.55 (?nn*M : *#7-;i/ = 5:1); 
N M R (DMSO-dg) : 8 1.80-2.30 (m, 5H) , 3.00 (m, 1H) , 3.26 (m, 1H) , 3.67 

(m, 4H), 4.63 (dd, J=10.16, 7.14Hz, 1H) , 4.85 (dd, J=7.97, 4.94Hz, 1H) , 

7.59 (d, J=8.52Hz, 2H) , 7.72 (d, J=8.52Hz, 2H) , 9.61 (m, 2H)„ 
[0 3 3 4] 

mmma en ~mmms (i 7) 

[0 3 3 5] 

HJfeMs (1) 

(2 s) - 1 - [ (2 s, 4 r) -4 -7a:~;vtrn y 2 
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Ut 1 6 9 ] 



HCI 



O . 



6 CN 

[0 3 3 6] 

TLC:Rf 0.40 (jrnn*M:'jl*;-JI/-9 ; 1) ; 
NMR(CDC1 3 ) : 5 7.31 (m, 5H) , 4.93 (m, 2H) , 4.00 (m, 1H) , 3.83 (m, 2H) 
, 3.53 (m, 2H), 2.92 (m, 1H) , 2.40-1.90 (m, 5H)„ 
[0 3 3 7] 

mnms (2 ) 

(2S) -1- [ (2S, 4 R) -4- (4 h^-tyZx.-fr) tfn'J^>- 
[flll 7 0] 

H3CO 




O CN 

[0 3 3 8] 

TLC:Rf 0.41 n n : ;* # ^ ~;V= 9 : 1 ) ; 

NMR(DMSO-dg) : 8 1.80-2.40 (m, 5H) , 3.00 (m, 2H) , 3.23 (t, J=10.16Hz, 

1H), 3.61 (m, 3H), 3.75 (s, 3H) , 4.61 (dd, J=10.03, 7.28Hz, 1H) , 4.85 ( 
m, 1H), 6.91 (m, 2H) , 7.23 (m, 2H) 0 
[0 3 3 9] 

mmms <s> 
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(2S) -l- [ (2S, 4 r) -4- (2-7U;v) tf n y - 2 - -f 
Kb i 7 l ] 




O CN 

[0 3 4 0] 

TLC : Rf 0.51 (^nn^A : *#S-J\/=9 : 1) ; 

NMR (DMSO-dg) : 8 2.09 (m, 5H) , 2.88 (m, 1H) , 3.22 (m, 1H) , 3.64 (m, 4 

H), 4.61 (m, 1H), 4.82 (m, 1H) , 6.34 (m, 1H) , 6.41 (m, 1H) , 7.61 (m, 1H) 



[0 3 4 1] 

mmms (4) 

(2 S) - 1 - [ (2 S, 4 R) 
'[flSl 7 2] 



4- (4-7;i/tn7x-;v) \£uvpy- 
2 h y ;i/ 




[0 3 4 2] 

TLC : Rf 0.35 (^nn*M : ;*#y-;V=9 : 1) ; 

NMR (DMSO-dg) : 8 1.82 (m, 1H) , 2.02 (m, 2H) , 2.21 (m, 2H) , 2.94 (m, 1 

H), 3.20 (t, J=10.16Hz, 1H), 3.62 (m, 4H) , 4.60 (dd, J=10.16, 7.14Hz, 1H 

), 4.85 (dd, J=7.97, 4.67Hz, 1H) , 7.17 (m, 2H) , 7.39 (m, 2H)„ 
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[0 3 4 3] 

mmms <5) 

(2S) -1- [ (2S, 4R) -4 - (4 -*?-Jl73i=. ;V) tfnU^>-2 

-^r;i/^;i/3K-;i/] fcfn y 2-^;vjj?nb y;p • 

Cftl73] 

H 3 C 




O CN 

[0 3 4 4] 

TLC : Rf 0.40 (#an/ft;VA :• ;* # J -)V : 1^=9 : 1 : 0. 5) ; 
N M R (DMSO-dg) : 8 1.70-2.30 (m, 6fl) , 2.27 (s, 3H) , 2.92 (m, 1H) , 3.18 
(t, J=10.44Hz, 1H), 3.57 (m, 3H),4.60 (m, 1H) , 4.85 (dd, J=7.83, 4.81Hz 
, 1H), 7.20 (m, 4H) 0 
[0 3 4 5] 

mmms (6) 

(2S) -1- [ (2S, 4 R) -4- (4 - If U 57/1/) lfU.Wy-2 — f JU 
[ftl7 4] 

N = 

2HCI 




O CN 

[0 3 4 6] 

TLC :Rf 0.35 n a tf^PA : * # / -;!✓= 5 : 1 ) ; 

NMR (DMSO-dg) : 8 1.80-2.30 (m, 5H) , 3.06 (m, 1H) , 3.40 (m, 1H) , 3.63 
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(m, 2H), 3.84 (m, 2H) , 4.66 (dd, J=9.75, 6.73Hz, 1H) , 4.84 (dd, J=7.97, 
4.67Hz, 1H), 8.00 (m, 2H) , 8.87 (m, 2fl) 0 
[0 3 4 7] 

mmms (7) 

(2S) -1- C (2S, 4R) -4- (3 -If U 57/10 

trn y 2 -#/!;#- h u /i/ • 

[ft 1 7 5 ] 
\ / - 2HCI 




O CN 

[0 3 4 8] 

T L C : R f 0.25 (^DD^A : * # ^ — /!/ = 5:1); 
NMR (DMSO-dg) : 8 1.90-2.30 (m, 5H) , 3.03 (m, 1H) , 3.39 (m, 1H) , 3.63 
(m, 2H), 3.81 (m, 2H) , 4.65 (s, 1H) , 4.85 (dd, J=7.97, 4.67Hz, 1H) , 7.99 
(dd, J=8.10, 5.63Hz, 1H), 8.55 (d, J=7.97Hz, 1H) , 8.81 (m, 1H) , 8.95 (m 
, 1H), 9.08 (s, 1H), 11.00 (s, 1H)„ 

[0 3 4 9] 
mnW8 (8) 

( 2S) -1- [ (2S, 4R) -4- (3-^f^7x-^/) \£UVS?2/-2 

-A /v#/vjK— /i/] fc°n y W- 2 -:*j;i/7tf- h y ;i/ • 

[ft 1 7 6 ] 
CH, 




6 CN 
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[0 3 5 0] 

TLC : Rf 0.35 D D : * # J -)V= 9 : 1 ) ; 

N M R (DMSO-dg) : 8 1.83 (m, 1H) , 2.13 (m, 4H) , 2.29 (s, 3H) , 2.93 (m, 1 
H), 3.19 (t, J=10.71Hz, 1H), 3.58 (m, 4H) , 4.61 (dd, J=10.03, 7.28Hz, 1H 
), 4.85 (dd, J=7.97, 4.67Hz, 1H) , 7.16 (m, 4H) D 
[0 3 5 1] 

(2 s) - 1 - C (2 S, 4 R) -4 - (2 \£uvt?y-2 
— f \*nvvy- 2,-13 ;i/3tfn h y ;v • 

Mb 1 7 7 ] 



HCI 




6 CN 

[0 3 5 2] 

TLC : Rf 0.45 (^nn^l/A : **>>-;i/=9 : 1) J 
NMR (DMS0-d 6 ) : 8 1.82 (m, 1H) , 2.02 (m, 2H) , 2.15 (m, 1H) , 2.27 (m, 1 
H), 2.33 (s, 3H), 2.88 (m, 1H) , 3.18 (t, J=10.85Hz, 1H) , 3.64 (m, 2H) , 3 
.78 (m, 2H), 4.63 (dd, J=9. 61, 7.69Hz, 1H) , 4.86 (dd, J=7.97, 4.67Hz, 1H 
), 7.17 (m, 3H), 7.35 (m, 1H)„ 
[0 3 5 3] 

mnm8 do) 

(2 s) — l — [ (2 s, 4R) — 4 — (Ky^Jy^y- 2 --ills) VuVity 
- 2 - -r jvtf-frl tf n y *? y - 2 - h y ji 
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[0 3 5 4] 

TLC:Rf 0.60 U O *M : ^ 9 J -At = 5 : 1 ) ; 
NMR(DMSO-dg) : 8 1.80-2.30 (m, 5H) , 2.99 (m, 1H) , 3.42 (m, 1H) , 3.67 
(m, 3H), 3.86 (m, 1H) , 4.65 (t, J=8.65Hz, 1H) , 4.85 (dd, J=7.97, 4.94Hz, 
1H), 6.81 (m, 1H), 7.25 (m, 2H) , 7.56 (m, 2H) , 9.57 (m, 2H) C 
[0 3 5 5] 

mmm 8 (id 

(2S) -1- [ (2S, 4R) -4- (4--fV^B^7x^) \£UV& 
UK 1 7 9 ] 




[0 3 5 6] 

TLCtRf 0.28 ^^t;-;i/=9 : 1) ; 

NMR (DMSO-dg) : 8 1.17 (d, J=6.87Hz, 6H) , 1.70-2.30 (■, 5H) , 2.89 (m, 
2H), 3.18 (t, J=10.44Hz, 1H) , 3.59 (m, 4H) , 4.60 (m, 1H) , 4.85 (dd, J=7. 
97, 4.67Hz, 1H), 7.23 (m, 4H) , 8.94 (m, 1H) , 10.58 (m, 1H). 
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[0 3 5 7] 

mmm 8(12) 

(2S) -1- [ (2S, 4R) -4- (3-7'J;V) W V S?> - 2 -<4 fl/Jl 

[ft 1 8 o ] 



[0 3 5 8] 

TLC : R f 0.24 (^nn*M : /-/I/- 9 : 1) ; 
NMR (DMSO-dg) : 8 1.76 (m, 1H) , 2.14 (m, 4H) , 2.86 (m, 1H) , 3.08 (m, 1 
H), 3.39 (m, 2H), 3.60 (m, 2H) , 4.57 (m, 1H) , 4.84 (dd, J=7.83, 4.81Hz, 
1H), 6.55 (m, 1H), 7.64 (m, 2H) , 8.86 (m, 1H) , 10.48 (m, 1H) 0 
[0 3 5 9] 

mmm s ( 1 3 ) 

(2S) -1- C (2S, 4R) -4- (4-^7;7i-^) tfnU^>-2 

- ^ n y v y - 2 - # h y n> • &&& 

Cfl: 1 8 1 ] 

NC 





[0 3 6 0] 

TLC : Rf 0.31 (^nn^;VA : *#y-;i/=9 : 1) ; 

NMR (DMSO-dg) : 8 21.80-2.30 (m, 5H) , 2.98 (m, 1H) , 3.26 (m, 2H) , 3.66 
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(m, 3H), 4.62 (dd, J=10.30, 7.55Hz, 1H) , 4.85 (dd, J=7.83, 4.81Hz, 1H) , 
7.58 (d, J=8.20Hz, 2H) , 7.83 (d, J=8.20Hz, 2H) , 9.01 (m, 1H) , 10.50 (m, 
1H)„ 

[0 3 6 1] 

mmm s ( 1 4 > 

3 - [ (2S, 4 R) -4 -y^-fr^u V Vz/- 2 — f ;u] f 7V 

[fti 8 2] 



[0 3 6 2] 

TLC : Rf 0.51 (^nflW : *#7-;i/=9 : 1) ; 
NMR (DMSO-dg) : 8 1.94 (m, 1 H) , 2.95 (m, 3 H) , 3.26 (m, 1 H) , 3.70 ( 
m, 4 H), 4.67 (m, 3 H) , 7.32 (m, 5 H) , 9.70 (m, 1 H) D 
[0 3 6 3] 

mmma (15) 

(2S) -1- C (2S, 4R) -4 - (2, 6 - V* ^JVy If U V V 

[ftl8 3] 
\ ^>-CH 3 • HCI 





[0 3 6 4] 

TLC : Rf 0.43 (^nn^A : *#7-;i/=9 : 1) ; 
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NMR (DMS0-d 6 ) : 8 2.01 (m, 2H) , 2.18 (m, 3H) , 2.33 (s, 6H) , 2.76 (m, 
1H), 3.59 (m, 4H), 4.04 (m, 1H) , 4.68 (t, J=8.65 Hz, lfl) , 4.85 (m, 1H) , 
7.03 (m, 3H) 0 

[0 3 6 5] 

(2 S) - 1 - C (2 S, 4 R) -4 - \£uVV>-2-4fr 
Ut 1 8 4 ] 




6 CN 

[0 3 6 6] 

TLC:Rf 0.40 D U /J>;VA : ;* # J — /I/- 9 : 1 ) ; 
NMR (DMSO-dg) : 8 2.01 (m, 3H) , 2.15 (m, 1H) , 2.26 (m, 1H) , 3.06 (m, 1 
H), 3.40 (m, 1H), 3.66 (m, 2H) , 3.80 (dd, J=10.85, 7.55 Hz, 1H) , 4.39 (m 
, 1H), 4.76 (dd, J=9.89, 7.14 Hz, 1H) , 4.87 (dd, J=7.83, 4.53 Hz, 1H) , 7 
.55 (m, 4H), 7.87 (d, J=7.97 Hz, 1H) , 7.96 (d, J=8.24 Hz, 1H) , 8.19 (d, 
J=7.97 Hz, 1H) 0 

[0 3 6 7] 
8(17) 

(2S)-1-[(2S, 4R) -4- (2-^7^;i/) tf n U Vy ~ 2 - >f )V 

% /nKn/i/] tf n y V y - 2 - b U ;i/ • VLWM 
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Utl 8 5] 




[0 3 6 8] 

T L C : Rf 0.41 U d : :* # V — /b- 9 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 2.01 (m, 3H) , 2.16 (m, 1H) , 2.28 (m, 1H) , 3.04 («, 
1H), 3.32 (m, 1H), 3.65 (m, 2H) , 3.79 (m, 2H) , 4.67 (dd, J=10.03, 7.55 H 
z, 1H), 4.87 (dd, J=7.97, 4.67 Hz, 1H) , 7.51 (m, 3H) , 7.88 (m, 4H) 0 
[0 3 6 9] 

mmmQ 

(2S) -1- C (2RS) -4-7x^-2, - lH-tfQ- 

; V _ 2 --f ;i/jJ<-;v] trn U Vy - 2 - hVfr- mmm. 

Hfci 8 6] 




O CN 

#%#J2 3 T*|S)£bktt-£«J i 8V ,k "t> 2 4 2 6 -»^J6W 8 T? 

[0 3 7 0] 

T LC : R f 0.44, 0.36 U D fcjl2* : ;* # 7 -/I/- 9 : 1 ) ; 
NMR (DMS0-d 6 ) : 6 2.19 (m, 4H) , 3.82 (m, 2H) , 4.50 (m, 2H) , 4.83 (m, 
1H), 5.44 (m, 1H), 6.56 (m, 1H) , 7.48 (m, 5H) , 10.13 (m, 1H). 
[0 3 7 1] 
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2 7 

(4R)-3-[(4R)-3 - (t -yrh*ri/ilfrtf-)V) -2-7i-JVf 

rvru 4 -^oiijjitf-jv] ^71/ v s?:y-4 - #;v^>^y^ k 

[ft 1 8 7 ] 



y;i/:J>#K$CT> (2RS, 4 R) -3-t-^h^r^M^-2-7 

(i. 55g) ®N, n -s?*^;i/3ft;i/vk 

y* K (1 OmL) mWLK&U-ehVX>mr§y (6 O 7mg) „ fT^'J ^ 
^-4-^7? K * SIS (Bioorg. Med. Chem. Lett. Vol.6, No. 22, 274 
5-2748, 1996 tClHS) (84 3mg), 1-t KD^^^b'Jr/-^ ' 1 

imm (9 1 9mg) ^«kt?i-x^;i/-3- [3- iV**frrs.J) 

#/i/aff$M3 K • (i. l 5 g) SrJE&flu*., a-^jft&IIRKSllPbfe 

:|Hx^=l : 2-*l : 3) TfflfSHU JKT©&ttffi&^«*«ft^* ( 
1. 6 2 g) &#fc„ 
[0 3 7 2] 

TLC:Rf 0.29 ( n - ^^r> : H^x^;t,= 1 : 2 ) ; 
NMR (GDClg) : 5 8.06 (bs, 0.6H), 7.80-7.68 (m, 2H) , 7.42-7.24 (m, 3H) , 
6.59 (bs, 0.4H), 6.20-5.96 (m, 1H) , 5.70-5.30 (m, 1H) , 5.15-4.84 (m, 2H 
), 4.80-4.50 (m, 2H) , 3.82-3.00 (m, 4H) , 1.23 (s, 9H) 0 
[0 3 7 3] 
2 8 

(4R) -3- [ (2RS, 4R) -3- ( t - -f V /I/ -2 -7 
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Hfcl 8 8] 



r;i/d->#H^,T> ##M2 7T^5tbfefb^ (I 0 5 8mg) , ^f^i/ 
(3 4 Omg) (D^VPl/ (1 OmL) ^fc-4 0 Wit* PMit U > ( 
0. 9 3mL) ^l$o<yiTU 3 0#H9$£f$b£: o MJ&M 

n-/\^r-9-> : ^X^;i/= 7 : 3 -+ 6 : 4 ) T*3fit$SU J^TcO^fttli^^f^ 

mmit&m ( 7 2 9 m g > 

[0 3 7 4] 

TLC: Rf 0.31 ( n - s\*y-> i WM^)V= 2 : 1 ) ; 
NMR (CDClg) : 8 7.68 (d, J = 7.8 Hz, 2H) , 7.36 (t, J = 7.8 H2, 2H) , 7 
.30-7.22 (m, 1H) , 6.20-6.00 (m, 1H) , 5.38-5.25 (m, 1H) , 4.98-4.80 (m, 2H 
), 6.20-6.00 (m, 1H) , 5.38-5.25 (m, 1H) , 4.98-4.80 (m, 2H) , 4.66-4.55 (m 
, 1H), 3.50-3.35 (m, 1H) , 3.30-3.13 (m, 3H) , 1.30 (s, 9H) 0 
[0 3 7 5] 

mmm 1 o 

(4 R) - 3 - [ (2 r s, 4 r) - 2 -7x-Mryj Py-A — f;i/#;v 
^y^u yy-± -jjjv-tf- h u;i/ • m.m& 

lit 1 8 9 ] 
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##M2 8x*mm\sr~fc&®*m^T, mmmir'^n^mtmmiz^. 

[0 3 7 6] 

TLC: Rf 0.60 (ilif^ : n -s\3fV>= 2 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 7.63-7.52 (m, 2H) , 7.45-7.30 (m, 3H) , 5.84-5.58 (m, 

1H), 5.34-5.24 (m, 1H) , 4.92-4.44 (m, 3H) , 4.04 (bs, 2H) , 3.62-3.14 (m, 

4H) D 

[0 3 7 7] 

mmm 10 (d ~mmw 1 o c 1 3 > 

^B^I-S-fb^SrMVNT, #^J2 7-»#^M2 8-^WJl OT'BZtl&X 
[0 3 7 8] 

mmm 10 (d 

(4R) -3- [ (2RS, 4 R) -2-7i*W7y'J^>-4-^^ 
[ft 19 0] 



- HCI 




[0 3 7 9] 

TLC :Rf 0.61 (WWi^fr ' n - s\*^y = 2 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 7.34-7.15 (m, 5H) , 5.78-5.27 (m, 1H) , 4.96-4.46 (m, 

4H), 4.08 (bs, 2H), 3.65-3.52 (m, 1H) , 3.51-3.32 (m, 2H) , 3.20-2.98 (m, 

1H), 2.80-2.60 (m, 2H) , 2.42-1.95 (m, 2H). 
[0 3 8 0] 

mmm 10(2) 

(4R) -3- [ (2RS, 4 R) - 2 ->f V^f ;Vf TV^ 'J - 4 - > f;i/?!j 
- ^ y y y > - 4 - # ;vtK~ h U ^ • %gfc% 
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[flSl 9 1] 



•HCI 



H 3 C 




[0 3 8 1] 

TLC:Rf 0.61 (»|fcx^/l/ : n = 2 : 1 ) ; 
NMR (DMSO-dg) : 8 5.78-5.28 (m, 1H) , 4.95-4.50 (m, 4H) , 4.01 (bs, 2H) 
, 3.64-3.50 (m, 1H) , 3.44-3.30 (m, 2H) , 3.21-2.96 (m, 1H) , 1.98-1.55 (m, 
3H), 0.92 and 0.91 (d, J = 6.3Hz,3H), 0.88 (d, J = 6.3Hz, 3H) e 
[0 3 8 2] 

mmm iocs) 

(4R) - 3- [ (2RS, 4 R) -2 - jl/7x-Jl/) *?> 

- 4 — f ;v ;i/ #x;i/] ^ y V V V > - 4 - # ji tf- h y ;i • 

[IE19 2] 



[0 3 8 3] 

TL C : R f 0.62 (i^xfjl/ : n-^s^i?->= 2 : 1 ) ; 
NMR (DMSO-dg) : 8 7.72-7.60 (m, 1H) , 7.30-7.14 (m, 3H) , 5.84-5.74 (m, 
0.1H), 5.80 (s, 0.5H), 5.78 (s, 0.5H), 5.36-5.24 («, 0.9H), 4.94-3.65 ( 
m, 3H), 4.13 (bs, 2H) , 3.56-3.10 (m, 4H) , 2.37 (s, 1.2H), 2.32 (s, 1.8H) 



[0 3 8 4] 

mmmi 0(4) 

(4R) -1- [ (2RS, 4R) -2- (2-^Dn7i-^ ^TlTVi 
- 4 — ( Jl tf-Jl] ?-TVVi?y-4-jt] Jltf- hVJV- 
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Utl 9 3] 



CI 




• HCI 



[0 3 8 5] 

TLC: Rf 0.63 (MWl^m : n -s\*rVy= 2 : 1 ) ; 
NMR (DMS0-d 6 ) : 8 7.80-7.22 (m, 4H) , 6.00-5.75 (m, 0.2H), 5.92 (s, 0. 
8H), 5.82 (s, 0.2H), 5.40-5.22 (m,0.8H), 4.94-4.80 (m, 1.5H), 4.65-4.25 
(m, 1.5H), 4.04 (bs, 2H) , 3.50-2.88 (m, 4H)„ 
[0 3 8 6] 

mmwi o (5) 

(4R) -1- [ (2RS, 4 R) -2- (3-^f;i/7x^) fr^'J^ 
[^19 4] 



• HCI 




[0 3 8 7] 

TLC: Rf 0.35 (BM^ft : n - ^^y = 1 : 1 ) ; 
NMR (DMSO-dg) : 8 7.48-7.10 (m, 4H) , 5.85-5.52 (m, 0.2H), 5.63 (s, 0. 
5H), 5.58 (s, 0.5H), 5.34-5.24 (m, 0.8H), 4.94-4.70 (m, 3H) , 4.44 (bs, 2 
H), 3.58-3.10 (m, 4H) , 2.31 (s, 3H). 
[0 3 8 8] 

mmm iocs) 

(4R) -1- [ (2RS, 4 R) -2- ( 4 - * *J\,y /I/) fT^'J^ 

-4 --f ;v^j;i/7j<-;b] mrv *?y- 4 -iMitf-hv n • mmm 
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lit 1 9 5 ] 

• HCI 




[0 3 8 9] 

TLC : Rf 0.30 : n -/N^rif^ = 1 : 1 ) ; 

NMR (DMS0-d 6 ) : 8 7.58-7.40 (m, 2H) , 7.20 (d, J = 7.5Hz, 2H) , 5.86-5. 
54 (m, 0.4H), 5.70 (s, 0.6H), 5.63 (s, 0.4H), 5.34-5.25 (m, 0.6H), 5.15 
(bs, 2H), 4.93-4.79 (m, 2H) , 4.66-4.47 (m, 1H) , 3.66-3.04 (m, 4H) , 2.30 
(s, 3H)„ 

[0 3 9 0] 

mmmi 0(7) 

(4R) -1- [ ( 2 R S , 4R) - 2- (3 -^Dn7x-^) V> 
lit 1 9 6 ] 



•HCI 




[0 3 9 1] 

TLC : R f 0.35 and 0.30 (fixf^ : n-/\3fiJ-> = 1:1) ; 
NMR (DMSO-dg) : 6 7.80-7.60 (m, 1H) , 7.50-7.48 (m, 1H) , 7.48-7.30 (m, 
2H), 5.92-5.56 (m, 0.4H), 5.82 (bs, 2H) , 5.72 (s, 0.6H), 5.66 (s, 0.4H) 
, 5.34-5.20 (m, 0.6H), 4.96-4.40 (m, 3H) , 3.52-3.14 (m, 4H) 0 
[0 3 9 2] 

mmm 1 o ( s > 

(4R) -1- C (2RS, 4R) -2- (4-^nn7i->H/) ^T % /1>^> 
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[ftl9 7] 

• HCI 

H O CN 

[0 3 9 3] 

TLC : R f 0.35 and 0.30 : n-/\^Pif>= 1 : 1) ; 

NMR (DMS0-d 6 ) : 5 7.76-7.58 (m, 2H) , 7.56-7.40 (m, 2H) , 5.92-5.56 (m, 
0.2H), 5.90 (bs, 2H), 5.74 (s, 0.8H), 5.67 (s, 0.2H), 5.35-5.22 (m, 0.8 
H), 4.94-4.40 (m, 3H) , 3.61-3.16 (m, 4H)„ 
[0 3 9 4] 

mmm 10 o) 

(4 R) - 1 - [ (2 R S, 4 R) - 2 - (2 h^isy^-fr) *T % SV S? 
1 9 8 ] 




[0 3 9 5] 

TLC:Rf 0.26 (WWt^^ )\/ n-/\3fif>=l : 1) ; 
NMR (DMSO-dg) : 8 7.72-7.50(m, 1H) , 7.44-7.28 (m, 1H) , 7.13-6.92(m, 2 
H), 6.12-5.76 (m, 0.2H) , 5.96 (s, 0.5H), 5.85 (s, 0.5H), 5.37-5.29 (m, 0 
.8H), 4.94-4.44 (m, 3H) , 4.60 (bs, 2H) , 3.83 (s, 3H) , 3.62-3.06 (m, 4fl) 

o 

[0 3 9 6] 

mmm 10(10) . 

(4R) -1- [ (2RS, 4R) -2- ( 3 - * h * *,? ^Tv'VP 
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[ft 1 9 9 ] 



• HCI 




[0 3 9 7] 

TLC: Rf 0.27 (WHxf-/!/ : n ~^^y = 1 : 1 ) ; 

NMR (DMSO-dg) : 5 7.34-7.22 (m, 1H) , 7.16-7.02 (m, 2H) , 6.98-6.82 (m, 

1H), 5.84-5.48 (m, 0.2H), 5.59 (s, 0.5H), 5.56 (s, 0.5H), 5.33-5.24(m, 

0.8H), 4.92-4.40 (m, 3H) , 4.15 (bs, 2H) , 3.76 (s, 1.5H), 3.75 (s, 1.5H), 

3.53-3.08 (m, 4H) 0 
[0 3 9 8] 

mmm 10 (id 

(4R) -1- [ (2RS, 4 R) -2- (4-* b^^7i-^) m/Vi? 

at 2 o o ] 

• HCI 




[0 3 9 9] 

TLC: Rf 0.26 : n -s\*cVy = 1 : 1 ) ; 

NMR (DMSO-dg) : 8 7.72-7.44 (m, 2H) , 6.95 (d, J = 7.2Hz, 2H) , 5.86-5. 
50 (m, 0.2H), 5.67 (s, 0.5H), 5.61 (s, 0.5H), 5.34-5.25 (m, 0.8H), 4.92-4 
.45 (m, 3H), 4.44 (bs, 2H) , 3.75 (s, 3H) , 3.60-3.13 (m, 4H)„ 
[0 4 0 0] 

mmmi 0(12) 

(4 R) - 1 - [ (2 R S, 4 R) - 2 -s<yPAs*7)/V -Jfyftfr 

fT^/y *Jy-A -#;v3j^hu;b • mm. 
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[ft 2 0 1 ] 




[0 4 0 1] 

TLC : Rf 0.31 (MWt^-^J^ : n = 1 : 1 ) ? 

NMR (DMSO-dg) : 8 7.37-7.20 (m, 5H) , 5.82-5.70 (m, 0.2H), 5.36-5.26 (m 
, 0.8H), 5.00-4.40 (m, 4H) , 3.92 (bs, 2H) , 3.54-3.28 (m, 4H) , 3.15-2.90 
(m, 2H) 0 

[0 4 0 2] 

mmm 1 o < 1 3 ) 

(4R) — 1— C (2RS, 4 R) " — 2 — ( 3 - 7 x-;i/^n tf>H/) ^TVVP 

>-4 ->f ;i/*;i/jJ<n;H *Jy- 4 -jjAtf— b y ;b • 

[ft 2 O 2 ] 




[0 4 0 3] 

TLC: Rf 0.31 GftBfcx?-/b : n -X^if^ = 1 : 1 ) ; 
NMR (DMSO-dg) : 5 7.32-7.13 (m, 5H) , 5.78-5.70 (m, 0.2H), 5.35-5.28 ( 
m, 0.8H), 4.94-4.45 (m, 4H) , 4.30 (bs, 2H) , 3.63-3.30 (m, 3H) , 3.22-2.90 
(m, 1H), 2.61 (t, J = 7.5Hz, 2H) , 2.14-1.55 (m, 4H)„ 
[0 4 0 4] 
2 9 

(2s, 4 s) (t -7 h^r^*;v^~;i/) .-tray &y- 
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(2S, 4S) -4-TVjv-i - (t -^h^$/^j;i/^^;i/) -5-**y 

— \£UV S?y— 2—jtjJ\/iRy&Z?'J\/ (Tetrahedron Letters, 1998, 39, 5887- 
5890) (2. 8 8 g) CD^h^t: Kn^^> (5 5mL) 8°C-e7fc^ 
fl:MJx?-/l/!fc#3Ry^#A (1M T^h^t: Kn77>if ; 1 2. 2mL) £ 

% (20mL) £#n*., OlCK:$Habfe« »&ttlC 3 5 ttjtttflHMMc (2mL 

) &wtu o°ct*2 o^iam^bfe. fiusfr&tt&miu *v 

Ulf^7> (1. 7mL) &*tfH:7<yfb##* • ^x^^x-^/l/flitt ( 
1. 5mL) &»TU 1^^3 0^i#bfc o I^Ch'Jxf ;i/>>7> ( 
1. 7mL) ^itFH7^ft*^i- ^ifM-f;i/i#: (1. 5mL) £?i§T 
U 15 OfrmmWLfra RKfA^K.MftBm**'*' h U (50m 

^7A^n7f^77-f - (n-/\^U*> : 1 5 : l-*9 : 1) 

*C#»U JKT<B4M£*&****H*(fr&* (2. 4 5 g) 
[0 4 0 5] 

TLC:Rf 0.42 ( n - ^\^y : »Bftx^/l/=" 4 : 1 ) ; 
NMR (CDC1 3 ) : 8 5.74 (m, 1H) , 5.07-4.99 (m, 2H) , 4.28-4.16 (m, 1H) , 3 
.79-3.63 (m, 1H) , 3.73 and 3.72 (s, 3H) , 3.05 (m, lfl) , 2.43-2.08 (m, 4H) 
, 1.60 (m, 1H), 1.45 and 1.40 (s, 9H)„ 
[0 4 0 6] 
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mmm n 

(2S) -1- C(2S, 4S) -4-7i);i/t!ni;^>-2->f^^-^ 
] tfn y 2 h y _/v • 

[ft 2 0 4 ] 



[0 4 0 7] 

TLC:Rf 0.40 (mt* & V V ' * * J -/I/- 9 : 1 ) ? 
NMR (DMSO-dg) : 8 1.44 (m, 1H) , 1.90-2.50 (m, 8H) , 2.60 (m, 1H) , 2.87 
(t, J=10.03Hz, 1H), 3.57 (m, 2H) , 4.45 (t, J=8.52Hz, 1H) , 4.82 (dd, J=7.. 
97, 4.67Hz, 1H), 5.05 (m, 2H) , 5.77 (m, 1H) , 8.69 (s, 1H) , 10.37 (s, 1H) 



[0 4 0 8] 

mmm n d) 

(2s) -l- [ (2s, 4 s) -4 -7u e;i/tf n y s>>- 2 jijuitf— 
;il tf n y Vy- 2 h y ;i/ • t&^& 

[ft2 0 5] 

H 3 C 
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[0 4 0 9] 

TLC : Rf 0.34 <MVC* * V > : ;* # J -/I/- 9 : 1 ) ; 

NMR (DMSO-dg) : 8 0.86 (t, J = 7.00 Hz, 3H) , 1.20-1.40 (m, 5H) , 1.90-2 

.30 (m, 5H), 3.59 (m, 2H) , 4.43 (m, 1H) , 4.82 (dd, J = 7.83, 4.81 Hz, 1H 



), 8.66 (s, 1H), 10.38 (s, 1H)„ 
[0 4 10] 

#^3 0 

(2RS) -1- (t -Zfb*ri/j3frtf— -A-KyVM^ri/iJ^^^ 

-2, Fn- i H-if u-jv- 2 -ij^ym^^-J^ 

[<fb 2 0 6 ] 



MM2 3T«bfc{b^« (6. 54g), /<>^;i/T;i/3~;i/ (2. 7m 
L), h'jx^75> (5mL) , h'J7i-M^7'f> (54 8mg) 
J:t?lti;t7i?7A (2 3 4mg) ®^^fM;VA7^ K (3 0mL) 

n7h^77-f - (n-/\^riJ-> : fH8x^/l/ = 9 : 1 -» 7 : 1 ) "e^SSU JS* 
T©lttl^lt§W-&l (3.22 g) zmtco 
[0411] 

TLC : Rf 0.34 ( n -ss^-fry : Wflfcx^-/l/ = 4 : 1 ) ; 
NMR(CDC1 3 ) : 5 1.43 and 1.48 (s, 9H) , 3.75 and 3.76 (s, 3H) , 4.43 (m, 
2H), 5.14 (o, 1H), 5.22 (s, 2H) , 6.64 (m, 1H) , 7.37 (m, 5H) 0 
[0 4 12] 




O 



14 8 
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##M3 1 

cis- (2RS, 4RS) -1- (t -^h^r^^j;!/^-^) -2-*h*t/ 
[<fb2 0 7] 



###J3 o-zm&htcit&m (3. 2 l g) B^t;-;K30mL) icmm 

U 10% rt^PV&fem (5 0%-gTK; 8 5 0mg) ?KfSi#:*#ffl^,T 

m^m-t^m^mom^m (2. 5 5 g) &#fc 0 JMt&mzftittmm-tf 

c i stf) ^ -fe 5. T* & -5 „ 

[0 4 13] 

TLC:Rf 0.47 (SflI^f-l/> : ^^;-^=9 : 1) ; 
NMR (CDGlg) : 8 1.41 and 1.46 (s, 9H) , 2.35 (m, 1H) , 2.52 (m, 1H) , 3.1 
1 (m, 1H), 3.72 (s, 3H) , 3.65-3.90 (m, 2H) , 4.33 (m, 1H) D 
[0 4 14] 
3 2 

cis-.(2RS, 4RS) -1- (t -:7>3rf j} JVtf—fr) -4- (5-* 
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##M3 lT*mk\st=.iti5m (8 1 9mg) fc-fctf h U x^;i/T ^ > (0.4 
6mL) CDM^}C0°CT^nn^X^;b (0. 3 2mL) £?iTU M&<%) 
?:3 0M#bfc. 3feC7thtK9yK (244mg) feiD^., 0°CV2 

f&JKlfc**:*- * tt»*Sfc0CT?JWfctfc# u b fee 

JSSEfc^h^t: KD77> (3 0mL) JC»#U 0°ClC#£PbT tTU *Jy (0 
. 5 lmL) fi*t5«flS^=.^ (0. 2 3mL) & 0 riT? 2 Bfr 

^M#bfeo 3 iSU (3 0mL) 

- (n-/\3f+J-> : ttIfcx^;i/ = l:l-»2:3-*l:2) T?*MK 
U #T©*ttte&#i*S*fflflS'&# (3 9 8mg) 
[0 4 15] ' 

T L C : R f 0.60 (i&ft*^ l/> : * # 7 -/I/- 9:1); 
NMR (CDC1 3 ) : 8 1.42 and 1.47 (s, 9H) , 2.43 (m, 1H) , 2.52 (s, 3H) , 2. 
75 (m, 1H), 3.55-3.77 (m, 2H) , 3.72 (s, 3H) , 4.03 (m, 1H) , 4.37 and 4.46 
(m, 1H) 0 

[0 4 16] 

mmm 1 2 

(2 s) -1- [4- (3 -*?-)i>7t*rWry-)y- 5 w;v) tfnys?:/- 
2 tfo y vy- 2 U • 
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lit .2 0 9] 




6 cn 

TLC:Rf 0.42 mit** ^> • * # ^ 9 : 1 ) 5 

NMR (DMSO-dg) : 5 2.13 (m, 5H) , 2.46 (s, 3H), 2.93 (m, 1H) , 3.43 (m, 2 
H), 3.86 (m, 3H), 4.70 (a, 1H) , 4.77 (dd, J=6.59, 4.12 Hz, 1H) , 9.15 (s, 
1H), 10.49 (s, 1H) 0 
[0 4 17] 
3 3 

ci s- (2rs, 4rs) -l - (t-^h*****-*) -t-VTirr 

Mb 2 l o] 



OCH 3 

##«3 (1. 84g) fiJ:tfh';iW5^(0. 9 

2mL) CDM^IC- 1 O'C-e^an^-f (0. 8 6mL) £?iTb 

% jMr»*-i o-c^9 o^mu. »*«&5«u a*fts?r^* 
<5p X -^;i/t§?Ricot:T?iB^ M4«e2HWbfe 0 H/StB^** 

; V =3 : l->2 : l-»3 : 2) T?»5BU «T©*rt£«fe*****ft** (1 
. 1 0 g) 
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[0 4 18] 

TLC : Rf 0.31 (n^W :|fBll^=l : D 5 
NMR (CDClg) : 8 1.41 and 1.46 (s, 9H) , 2.36 (m, 2H) , 3.00 (m, 1H) , 3. 
55 (m, 1H), 3.74 (s, 3H) , 3.84 (a, 1H),_4.30 (m, 1H) , 5.32 (s, lfl)„ 
[0 4 19] 
3 4 

cis — (2RS, 4RS)-1- ( t —f h ^rS/*^-^) -4- (2-* 

^;i/-i, 3-f7^/-;v-4 — f;i/) tfn U 2 -jtjfl/tfz/Wt*?' /i> 
[ft 2 11] 

CH 3 



? N 

H « C >/ CH , N T 



,OCH 3 

H 3 C > / " " — 
H 3 C X o-^q ° 

###J3 3T*«3gbfcft-£4fe (1. 0 8 g) ©fh7llKD77> (2 OmL 

) »«K10T:T*4Nftft#i*-^:tf**>»*E (lmL) M^fe^TO 

It*2^I#bfe, S/S«^*K:»»x^^ (2 OmL) fcfltt*., «fftt&BfcK 

# (7 m L) iC»#U f^T-fe bT5. F (2 6 3 mg) &#tJ*-> 

fern? 1 5 @^i#t^. &fttt*«r&!Mu ««K:*ffw«***- h u 9 

^;V=3 : 1-2 : 1) T**MSU JKTCO^ttlt *«Wft"#ft (8 7 0m 
g) 

[0 4 2 0] 

TLC :Rf 0.40 (n-^t> : ftfxf ^= 1 : 1) ; 

NMR (CDClg) : 8 1.43 and 1.47 (s, 9H) , 2.18 (m, 1H) , 2.68 (s, 3H) , 2. 

71 (m, 1H), 3.50 (m, 2H) , 3.72 and 3.74 (s, 3H) , 3.98 (m, 1H) , 4.33 and 
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4.40 (dd, J=9.07, 7.69 Hz, 1H) , 6.81 and 6.81 (s, 1H)„ 
[0 4 2 1] 

mmm 1 3 

(2s) -1- C4- (2-**/i/-i, s-*TV-/i/-4->r/iO trnus; 
[ft 2 1 2] 

CH 3 
N -2HCI 




[0 4 2 2] 

TLC : Rf 0.45 (i&ft*^> : * # >> : tt 1 ^^= 17:2:1) 

9 

N M R (DMSO-dg) : 8 2.03 (m, 3H) , 2.21 («, 2H), 2.62 and 2.63 (s, 3H) , 2 
.86 (m, 1H), 3.27 (m, 1H) , 3.42 (m, 1H) , 3.69 (m, 3H) , 4.63 (m, 1H) , 4.8 
l'(m, 1H), 7.39 and 7.41 (s, 1H) , 8.91 (s, 1H) , 10.64 and 10.82 (s, 1H) 

o 

[0 4 2 3] 



m&%$m't&$mi o o 

• (2S) -1- C (2S, 4R) -4-7x-^n'J*^-2->f^* 
t fpt; S ;>-2-^;i/^-hU^-mmm 5 0 0mg 

l3Hyy3-^/flfc*^/2/9^ d»«W) 2 0 0mg 

15 3 2 0 0 3 -3 0 4 8 7 7 1 



#2 0 0 2 — 2 3 8 6 7 3 



. xryvyWFrmfv* (www) 100mg 

•awsa-fe/na-* 9 - 2 g 

[0 4 2 4] 
»J#J2 

^tS^7^/l 0 0#&#fco 

. (2S) -1- [ (2S, 4R) -4-7x-/l/fcrny5J>-2--f/l/*/l>JK 
tfnUS?>-2-*^3j?-bU^-*K* 5 OOmg 

. 5Qg 

1 0001 
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ff#2 0 0 2 — 2 3 8 6 7 3 



iaMm me*, mask «j(t«r«j:tjfAtt©«rst*iD*^©^ 




1 



mSE# 2003-30 4 877 1 ; 



2002—238673 



mm* 



2002-23867. 3 
5020122 4 354 

m&mm±m 0094 

apjfcl 4^ 8H230 



[4Wffl*A] 
CfWAl 

[ftSA] 

[f«A] 



000185983 

*KJfr*RTff 2 T B 1 # 5 * 

*»A 
100081086 

0 *iA^ar 2 T B 2 # 6 # 



100117732 

JK]|CiSif»3feSH**A^"Cr2TB 2 



#6# SSP 



100121050 

m^iP^KH^A0WX2Tg 2#6# 



1 



ffiUE# 2003-304877-: 



#2002-23 86 7 3 



ffi m a 



(0 0 0 1 8 5 9 8 3] 
1. SSSSUiH 1 9 9 0# 9B 20 

JR £ /.h»Si8ax!!i«c55;£?tfc 



1 



ffiffiE#2 0 0 3 - 3 0 4 8 7 7 1 



